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*r heU.S.A y Space Aency
(USASA) was formed in

" August 1986 as a Field Opera-
-- tion Agency of the Office of the

Deputy Chief of Staff for
Operations and Plans (ODCSOPS),
Department of the Army, and serves
as the Army component to the
United States Space Command
(USSPACECOM), Peterson Air Force
Base, Colo.

It was established to plan Army par-
ticipation in and operation of space
systems in support of the national
space programs, and to ensure space
support for Army strategic, opera-
tional and tactical forces. Most recent-
ly, it has been concentrating on
developing space awareness through-
out the Army (along with several other
Army space offices), assisting Army
forces in determining requirements for
space support, coordinating these re-
quirements with USSPACECOM, pro-
moting the effort necessary to produce
and maintain a useful and coherent
Army Space Master Plan, and pro-
viding Army input to strategic defense
planning.

In the future, the USASA has the
charter to command evolving Army
space and strategic defense operational
elements and provide the personnel to
work with the Air Force on satellite
control and the Consolidated Space
Operations Center (CSOC) at Falcon
Air Force Base, Colo.

To satisfy the requirements of the
operational and tactical commanders
adequately, future Army space sys-
tems must be tailored, available,
dedicated, and operated to support the
AirLand Battle mission. Measurements
of landpower must take into account
all the geographic features, installa-
tions, and technologies that enable a
nation to use force on land. Any tech-
nology or organization that plays a
role in this exercise of landpower, land-
based or not, is an instrument of land-
power. This technology, when incor-
porated into the commander's force
structure, will have a far-reaching ef-
fect on land force operating
capabilities.' The Army commanders
cannot afford the interruption of vital
information and data flow, nor be
denied the use of space defense to sup-
port AirLand Battle plans. Therefore,
the full range of beneficial space opera-
tions must be realized by the Army
commander to capitalize on all com-
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_____ STORY words "payload accommodations"
draw reference to three categories of
services available for payloads: small,

D 0 D middle, and standard. Many payloads,
including most of the communicationI Isatellites carried by the Space Shuttle,
use the standard accommodations. The
small payload accommodations are for

___cargo bay payloads which require
significandy fewer services than those

I N E R A T 1 0 Nprovided by standard accommoda-

tions. Some DOD customers areI N T H E familiar with a sub-category of small
payload accommodations called GetN A T I 0 N A L S P A C E Away Specials(GAS),whichareself-

___A _T _1_0 _N _A _L_ S_ P_ A_ C_ E_ contained experiments requiring a ride
T RT T N nto space and no special services. TheT RAN S P0 R TA T 10 Nmiddeck accommodations are pro-

vided for payloads which require theS Y S T E M pressurized crew compartment en-
vironment as a general rule, late
stowage or early removal, or which

Major Linas Roe, USA benefit from the simplified nature of
being available to direct crew opera-
tions. Accommodations other than

bat assets available to See Deep, At- tailored space systems, but the maturi- those noted can be provided by the
tack Deep, and Talk Deep. 2 This ad- ty to interface effectively with the NSTS through negotiations.
vocates a set of Army-unique space payload integration and orbital Payload Integration Architecture
systems designed to guarantee respon- delivery systems and organizations.
siveness to the War-fighter and tailored The Army has been historically a Fundamentally, the NSTS has
to the operational/tactical com- customer/user of the space assets of established three processes which,
mander's AirLand Battle requirements. other organizations. This approach when merged, will guarantee the Army

served the Army during an era in payload customer of a streamlined andThe Army and national space assets which it preferred to remain a non- realistic approach to payload integra-
must have an on-orbit delivery system operational controller/owner of tion from initiation of plans to fly on
which provides a reliable, low-cost satellite systems. 3  the Shuttle to the deployment phase in
delivery of a variety of satellite space. The three processes have been
payloads into space, makes space more With the advent of the USASA, identified as the Integration Process,
accessible to Army/DOD payloads, more confidence with the satellite the Review Process, and the Flight
provides a technology base to ensure system operational community, and Process. All three linked together form
the nation's readiness to support space more confidence with a set of an overall NSTS Payload Integration
initiatives, ensures a system which can Army-unique system requirements, the Architecture.
accommodate both simple and com- greater need will surface to understand T NSTS Payload Integration Ar-
plex satellite payloads, and allows the payload integration community. chitecture will be tailored to support
some degree of cooperative venture Hence, the requirement exists to
with other nations or industry in space understand and describe the NSTS the Army payload customer through
exploration and commercialization, payload integration architecture and the establishment of a technical team
The current initiatives to ensure con- those payload accommodations which of experts to provide an interface to the
tinuity of future DOD satellite systems are available to the Army/DOD customer throughout the three proc-
revolve around a suite of expendable customers. This architecture and the esses. The team will be lead by a
launch vehicles (ELV) and the National accommodations it provides will en- Payload Integration Manager (PIM),
Space Transportation System (NSTS). sure any perspective customer's usually of ASI 3Y/3E/6T or the Civil
The former is provided by the U.S. Air satellite system processed through the Service counterpart, and will assist in
Force and the latter by the National NSTS will be properly handled, preparing the Payload Integration Plan
Aeronautics and Space Administration (PIP), defining the Interface Control
(NASA); although, the USAF is char- Payload Accommodations Document (ICD) for the interfaces
tered as the executive agent for DOD The U.S. Army shuttle payloads U Major Roe serves in the National
payload integration with NASA. The may use a number of different acom- Space Transportation Office at
latter is principally addressed in this modations provided by the NSTS. Johnson Space Center, Houston.
article. These payload accommodations will Texas. He is Project Manager for

The Air Force and the Navy have depend upon the complexity, en- design and development of two sec-
the organizational structure and vironmental requirements, and in- ondary communications payloads for
experience-base, not only in design and tended employment of the Army integration into the Space Shuttle Or-
development of their own service- satellite payloads. To the NSTS, the biter as well as for ground systems
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defined in the PIP, gathering the payloads. This represents a natural familiarize the customer with the
necessary data via PIP annexes to con- evolution of the use of the Shuttle for payload integration requirements flow
figure the STS flight and ground the Army but requires clarification on and review processes. As a result of
systems, support the customer in prop- flight manifest procedures and inter- this initial meeting, the NSTS and the
er interpretation of the safety re- faces. The USAF, as the executive Army/DOD customer ensure that the
quirements, and conduct reviews with agent within DOD for the NSTS and resultant PIP is properly identifying
the customer to interpret properly and the prime interface with NASA on the payload's orbital requirements and
implement flight requirements. For matters affecting a particular or pro- constraints, ground flow
most DOD customers, the mechanism spective NSTS mission, is most likely launch/
to secure this assistance will be via the responsible to arrange the manifesting landing site, and
STS Support Program Office in the of any personnel required by primary
U.S. Air Force Space Division, Los or secondary Army payloads. The re-
Angeles, Calif. Under certain cir- quirement for payload security and
cumstances, the Army may work proper manifesting of the entire cargo
directly with NASA in developing its and crew dictate that the single focal
integration plans, but in all instances point established by DOD for interface
the initial point-of-contact remains the with NASA be employed. This same
USAF STS Support Program Office. focal point should make the job of any

Transportation prospective Army-NSTS user easier by
The National Space Tsimplifying interfaces with NASA and,

System is a national asset designed to thus, should have benefit to both
serve civil and defense users in a man- NASA and any prospective Army pay-
ner consistent with applicable space load customer. The extent to which
policy directives, statutes, and ex- this applies will be dictated by the level
ecutive orders. The NASA is respon- of detail interface required with NASA
sible for the overall management of the and the complexity of the future
NSTS. The DOD is the agency within Army-unique satellite systems.
the U.S. Government with the larger
responsibility to represent national Integration Process
security interests in the NSTS and, The Integration Process encom- J
therefore, is participating as a partner passes those technical and program-
in its development, acquisition, and matic activities which ensure the Army
operations. customer receives the full complement

The DOD Directive 5160.32, of support of the NSTS. It spans the
September 8, 1970, designated the full breadth of activities from the for-
USAF as its executive agent (in broad mulation of the Payload Integration
terms) for the NSTS. This was fol- Plan with supporting engineering an-
lowed with the signing of a joint nexes and ICDs and interleaves itself
memorandum of understanding with the Review and Flight Processes
(MOU) between the USAF and NASA. to guarantee sufficient overlap and
It defined the broad policies and prin- linkage to support the Army cus-
ciples that govern the relationship bet- tomer's requirements.
ween the two organizations relative to The PIP development process begins
the NSTS, and delineated their roles with pre-coordination discussions with
and responsibilities in its development, the Army/DOD payload customer.
acquisition, and operation. The Army The customer usually prepares a set of
has surfaced as a .ninor participant in inputs to the PIP which defines the ing and operational analyses required
the NSTS through the astronaut pro- payload's structural/mechanical, to further define the STS/payload in-
gram, SDI payloads, mission planning, avionics/electrical, thermal, EMI, terfaces and optional/non-standard
flight operations, and the payload in- launch-site flow, flight operations sup- services. Additionally, development of
tegration program. The Army role as port, and ascent/orbital parametric re- the integration activities schedule is in-
a partner in future DOD/NSTS opera- quirements. From this input, the NSTS itiated. A second draft PIP is prepared
tions has been laid through the joint Office prepares a draft document based on results of this meeting. If
sponsorship of the United Space which encompasses the payload and necessary, further development of the
Command. NSTS integration requirements and PIP, interface requirements, and im-

As the DOD uses of the primary and provides the format and general depth plementing data are accomplished by
secondary payload capabilities of the of content required for the particular individual engineering working groups
NSTS continue to increase, the poten- payload. The draft PIP is distributed and by discussions between the NSTS
tial exists that the Army will find a to the NSTS and the customer before payload integration manager and the
number of primary and secondary the initial integration meeting at Army/DOD Payload project mana-
payload programs desiring payload Johnson Space Center (JSC). The pur- ger. The engineering working groups
specialists on board the Shuttle to pose of the initial meeting at JSC is to encompass the following principal
oversee and, perhaps, operate their review mutually the draft PIP; and to disciplines:

Program Manager 4 July-August 1987
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-Structural/Mechanical Working review and to the implementing NSTS integration process. From these
Group organizations for information, generic/standard IDDs, the NSTS

-Thermal Working Group Customer comments are distributed to prepares a draft IDD with data provid-
-Electrical/Avionics Working Group the NSTS implementing organizations ed by the Army/DOD customer. The
-Ground Operations Working Group and a teleconference or meeting is draft is distributed to the NSTS and the
-Flight Op/Flight Plan Group. scheduled, if necessary, to resolve any DOD customer's organization before

comments or issues. After the final PIP the initial ICD engineering working
The resulting PIP, including is approved and signed by the NSTS group meeting at the Johnson Space
preliminary pricing data, is prepared program office manager, the signature Center. At this meeting, various sec-
and distributed to sheet is sent to the customer for ap- tions of the ICD are reviewed in depth,
the customer for proval. When the customer has signed corrected, and submitted to manage-

ment for approval. The working
groups are principally as delineated in
discussion of the PIP review with the
exception of the addition of a Crew
Station/Crew Interface Working

Group. Once approval is secured, the
-NSTS Cargo Engineering Office and

the Army/DOD Payload Program Of-
fice sign the ICD for baselining.

As an inherit element of the ICD and
flight compatibility assessment proc-
ess, key engineering analyses are con-
ducted by the NSTS and DOD pay-
load customers to ensure that the in-
terface environments are within the
agreed limits and do not exceed the
Shuttle's capabilities. These analyses
principally govern software tapes built
for the Shuttle and Mission Control

. rCenter (MCC) operations, struc-
., /tural/mechanical loads, and thermal

- - - predictions. All are extremely impor-
tant from a mission safety standpoint
to guarantee a successful flight. Subse-
quent to the formulation of ICD/IDDs

- , - and supporting many of the engineer-
ing analyses are the preparation of
several key supporting annexes of the

%PIP.

Annexes to the basic PIP are
established as the method for each
DOD customer to provide detailed
data required by the NSTS to config-
ure flight and ground systems and to
provide a mechanism for implement-

Fundamentally, the signature sheet, the PIP is ing other integration functions high-
distributed for implementation to lighted in respective sections of the

the Integration, NSTS organizations, NASA Head- PIP. The PIP annexes are delineated
t quarters, and the DOD Payload as:Review and flight customer. This sets the stage for the -Annex 1: Payload Physical Data

elinked next activity in the Integration
process are Process-formulation of the interface -Annex 2: Flight Planning/Trajec-

together to form an control document. tory Data
The Interface Control Document -Annex 3: Flight Operations Sup-

defines the detailed design interface port (plans, procedures, checklists,

Payload Integration specifications for Payload-to-Shuttle schematics)
operations. As in the case of PIPs,

Architecture. "generic/standard" interface definition -Annex 4: Command and Data

documents (IDD) are available for Characteristics
small, middeck, or standard payloads -Annex 5: Payload Operations Con-
and are being used as ICDs in today's trol Center Services/Interfaces

Program Manager 5 July-August 1987



INTECRATION PR@CEES of payload design maturity: Phase 0
identifies hazards at about the time of
the payload's System Requirements

PAYLOAD Review (SRR); Phase I identifies
INTEGRATION CUSTOMER hazard controls at about the time ofMANAGER the payload's Preliminary Design

JOINT Review (PDR); Phase II verifies design

AGREEMENT and implements controls at about the
time of payload Critical Design Review

CONTRACT A(CDR); Phase III verifies hardware as-A 11 built and implements controls at about
-o "the time of payload hardware delivery.

got PIP The objectives are to verify the incor-
poration of all previous safety review

M r EUSTagreements, ensure completion of all>J- -1 h "'5V "safety activities, and agreement to pro-

0 CUSTOMER ceed to the Cargo Integration and
SUBMITS Flight Reviews.

DETAILED A Cargo Integration Review (CIR)

REQUIREMENTS is held approximately 10 months
Ebefore flight to ensure that the

payload(s) selected to make up the
*cargo can be physically and functional-

REVIEW PROCESS ly integrated into a flight which is
within the NSTS flight and ground

-Annex 6: Orbiter Crew Compart- The NSTS payload safety review capability. Additionally, the CIR
ment Layout/Nomenclature panels are established to assist the establishes the baseline flight event se-
-Annex 7: Training Facility/Simu- Johnson Space Center NSTS Program quence and provides the Army/DOD
tions Office and the KSC Director of Safety customers with insight into the integra-

in their responsibility for safety. The tion of their requirements at the
-Annex 8: Launch Site Support Plan safety panels, chaired by JSC and cargo/mission level. The cargo/mis-
(KSC or VLS) KSC, as applicable, ensure the phased sion level constitutes all payloads
-Annex 9: Payload Interface Verifi- safety aspects of payload design, flight which fill the cargo bay of the Shut-
cation/End-to-End Testing operations, ground support equipment tIe; this gives rise to a mission number
-Annex 10: No Longer Used (GSE) design, and ground operations such as Mission 51L. The CIR is

are reviewed. Phased safety reviews chaired by the NSTS program office
-Annex 11: Extravehicular Activity are normally conducted at four levels manager with board members from the
(EVA) Interface/Operations Defini-
tion.

REVIEW PR@CEEE NASA
To facilitate development of required MA.,FEST

annexes, a standard format is provided
by each annex to assist the Army/
DOD customer in preparing inputs.
Payload data from these annexes are
used by the NSTS to, in turn, prepare
the standard flight and ground opera-
tions procedures for implementation. []
Detail of data in the annexes is a func-tion of the complexity of a given Army
payload. The delivery dates for the an-

nexes are defined in the payload sched- -_]

ule section of the PIP. -

Review Process SAFETY 0 * INTEGRATION

Inherent in the NSTS Payload In- REVIEWS REVIEWS
tegration Architecture and integrated (BASELINE THE FLIGHT)
with the Integration and Flight Proc-
esses is a Review Process. It is prin-
cipally impacted by a number of safe-
ty, integration, and flight reviews FLIGHT
designed to serve as the watchdog PROCESS
mechanism of the Architecture.
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NSTS elements and the customers. The FLIGHT PROCESS
results of the CIR provide the im-
plementing organization with the basic
engineering, operational, and support
guidelines to initiate the flight and "I'M READY" CUSTOMER
ground implementing activities. A
flight implementation schedule is NASA
prepared which contains the dates
when key implementing documents,

reviews, verification4 and analyses, 0
and hardware and software are to be

The purpose of the Flight Opera-
tions Review (FOR), conducted at ap-
proximately L-3 months, is to deter- FLIGHT
mine the status of the NSTS flight PLANS
operations implementation and to en- AND
sure that the astronaut crew training PRODUCTS
requirements are being met. Addi-
tionally, the FOR will validate if the 0
MCC/Payload Operations Control-- Center (POCC) facilities, to include

operational documentation, will be
ready to support the final phase of
training of astronaut crew and flight
operations support personnel. The
POCC is the payload-unique facilities
used by the payload customer to con-
trol his spacecraft after deployment. LAUNCH

NOW LONG IT TAKES

DICTATED BY PAYLOAD DEVELOPMENT 3 MONTHS- 10 MONTHS
SCHEDULE

FORM 100V

PAYLOAD
CONCEPT

INTEGRATION

PROCESS

JOINT DETAILED
AGREEMENTS REQUIREMENTS
(MOU. PIP. ICD) (PIP ANNEXES) REVIEW

I PROCESS
... . 0,&

CARGO CARGO FLIGHT
ASSESSMENT INTEGRATION OPS

REVIEW REVIEW
FLIGHT

PROCESS

SIMULATION FLIGHT
READINESS

PAYLOAD V PHASE II REVIEW

SAFETY PRELIMINARY V PHASE III
DESIGN CRITICAL
REVIEW DESIGN V

REVIEW (DELIVERY)
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The Flight Readiness Review (FRR)
is conducted at approximately L-1
month to verify that all cargo integra-
tion activities are complete and to cer-
tify that all flight elements are ready
to perform the mission. Before the
FRR, the Army/DOD customer and
NSTS determine and verify their
respective readiness to launch. The
FRR is conducted by NASA Headquar-
ters and is supported by all of the ma-
jor NSTS elements. The cargo integra-
tion/safety assessment is presented by
the Shuttle Integration and Operations w
Off ice.

Flight Process ~
The NSTS Flight Process is the last

link in the Payload Integration Process
but remains closely interleaved with
the Review Process and carries through
to deployment. After deployment, the
nominal role for the NSTS largely ends
unless a stationkeeping or contingen-
cy requirement exists. It begins with
the delivery of the customer's payload
to the Shuttle Payload Integration
Facility (SPIF) at the Cape Canaveral
Air Force Station (CCAFS). The SPIF
is nominally the first stop in the
ground flow process at the launch site
for a primary payload. It is the loca-
tion at Cape Canaveral where payload T
servicing, testing, and preparation for hese pictures depict the Space
transport to the launch pad occurs. Shuttle Orbiter with payloads in
tasotthe cargo bay, and the deploy-

The servicing usually entails the ment of one of these payloads.
careful removal of the payload from its
transport container and transfer to a The typical launch site ground flow
servicing cell where the payload can be requires the payload to arrive at the
processed by the payload/spacecraft launch pad several days in advance of
integrating contractor, either in a ver- the Shuttle Orbiter. This scenario and Orbiter-payload interface verifica-
tical or horizontal configuration. The allows for any final payload proc- tion testing occurs. Upon completion
length of time of processing in the SPIF essing/testing to occur so that when of this testing, the cargo bay doors are
is a function of spacecraft complexity, the Shuttle arrives, the combination closed to the Shuttle. Once this is com-
but a customer might expect something will be ready to launch in approx- plete, the payload should be capable
on the order of 1 month's time. The imately 2 days. The spacecraft is of remaining in this configuration in-
type of servicing also is a function of transferred from the payload canister definitely without creating any hazards
the spacecraft complexity, but normal- to the payload changeout room (PCR) or requiring additional servicing.
ly it involves the validation testing of via the payload ground handling To assist the Army/DOD customer
avionic circuitry, clocks, gyros, anten- mechanism (PGHM) on the launch in preparing for the launch site flow,
nas, solar cells, structural integrity, tower. Once in the PCR, cargo- the Kennedy Space Center and the
and propellant loading of reaction con- peculiar testing and checks can be USAF Aerospace Test Group conduct
trol system and main orbital adjust completed. several ground operations and payload -
thrusters or upper stages. Many DOD working group meetings. These ses-
customers typically receive an end-to- When the Shuttle-Orbiter arrives at sions are supported by the integration
end validation test of the simulated the pad, it begins its closeout servicing contractor and DOD program office
command and telemetry nets from the and propellant loading, The space- responsible for integrating the pay-
spacecraft to the POCC and MCC, craft/payload is again attached to the load. These groups work together in a
and return. When the spacecraft con- PGHM for retraction from the PCR joint forum to produce the required
tractor's mission in the SPIF is com- and transferred to the cargo bay of the documentation, procedures, safety
plete, the payload/spacecraft is closed- Shuttle where it is secured for launch- monitoring, coordination, and flight
out and placed in a payload canister ing, mechanical closeout, protective readiness reviews to ensure a successful
for transport to the launch pad. cover removal, final switch settings, launch.

Program Manager 8 July-August 1987
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space mission is the most logical first
priority for Army space assets for the
reason that it can most directly support
the battlefield commander's mission in
the near-term over the Force Applica-
tion or Space Control Missions. Addi-
tionally, it can be supported by per-
sonnel training programs earlier and is
integral to the strategy of the Army

,# ~.-. space mission as witnessed by current
Army personnel assignments.

The current organizational moves in
the Army space arena provide

the valuable closing linkage in the
overall architecture into one
central control point. A close

relationship is most important during
formulative years to ensure a smooth
flow of the product to the field.

As an element of the overall flow of
the product and the payload integra-
tion architecture, an understanding of
its processes will assist in the transition
from the R&D delivered product to the
start of an operational product. If ex-
ecuted properly, it will pass the tran-
sition smoothly and get delivered com-
pletely intact and safely on-orbit,
ready to support the Army in its space
mission to provide operational support
to the battlefield commanders.2
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h e United States Widget
Bureau is a hypothetical _________________________

organization in the federal
government. The structure
and mission resemble those of

bona fide agencies. Analysis of this P R
agency's functions should provide in-
sight into management problems. A T T H E

For our purpose here, the Widget
Bureau is a commodity management
agency responsible for satisfying the
Department of Gadgetry's material re- -__ 1 (__o
quirements. Personnel are inventory B _ A
managers, controllers, engineers, pro- -U R E U
duction specialists, and procurement
specialists. There also is a staff com-
mon to most organizations, consisting Charles I. Modzinski
mainly of personnel and management
specialists. Responsibilities will be
discussed and those of production and
the procurement specialists will be ex-
amined in detail.

Two particular characteristics of any Widget: an unnamed article con-

organization will be analyzed while sidered for purpose of hypothetical ex-

studying the Widget Bureau and its ample. Webster's Ninth New Col-

procurement activity. Attention will be legiate Dictionary, 1983, p. 1348.

given to the separation of the planning
and implementation processes; and to desirable approach to solve it. Plan- For the planner or implementor to
informal power relationships and how ning, as Simon, Smithburg, and be effective, they must understand
this affects planning and implementa- Thompson assert, is: each other's job by working together.
tion processes. Douglas Bunker, expanding coordina-

... that activity that concerns tion of effort, maintains that:
What is the meaning of these itself with proposals for the A high degree of integration of

characteristics? Division of labor, a future, with the evaluation of the administrative staff in the
modern phenomenon, contributes to alternative proposals and with policy process facilitates im-
the growth of the industrial economy, the methods by which these pro- plementation because it allows
but poses problems of its own. A spec- posals may be achieved. Plan- feenation ofcunestand-
ial attempt should be made to under- ning is rational, adaptive thought for the generation of understand-
stand and overcome problems created applied to the future and to mat- ing and commitment through d
by the division of labor; particularly, ters over which the planners, or time in the development of oper-
processes of planning and implemen- the administrative organizations ating capacity, and improves
tation are separate and distinct. As a with which they are associated, linkage for subsequent 
result, the planner and implementor have some degree of control.' feedback.n
are not in the same immediate work feedback.2
unit. This need for interaction between

This separation presents a com- Planners, with no control of what planners and executors leads to the

munications problem, because a plan- they "plan for," examine the problem next organizational characteristic to be

ner wishing to know thoughts and via an ivory-tower approach, prescrib- studied: informal power relationships.
behavior of the implementor (or vice ing the most prudent course of action. Informal power, not easy to define,
versa) must make an extraordinary at- may best be described as influence ex-
tempt to communicate and, in the end, Division of labor provides the im- erted without reliance upon formal or
doesn't have to live with the plans. plementor with the responsibility to legal authority. It is necessary to
Furthermore, if the final approach to confront the problem and find a solu- understand the meaning of power and
problem resolution is to resemble the tion. The implementor may not have its formal use. Power is defined as "the
course of events specified in the plan, the time or information to address the capability of doing or accomplishing
it will be necessary to coordinate the problem in a rational fashion as did the something; the possession of control or
transition from planner to executor. planner, and may not be able to ex- command over others; authority." 3 A

amine all solutions. Because of con- political scientist attributes more to
Division of labor provides the plan- straints on resources, the implemen- power than does the layman and the

ner with authority to analyze a given tator may settle for a solution not ac- following is a definition offered by Dr.
, problem and develop a theoretically ceptable to the planner. Eugene Kolb:
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THREE-PRONGED

~WIDGETSi

Informal power helps
P rOPME [ explain why some
FUNDING people are influential

without the status of
a relatively high position.

INVENTORY MANAGER CONTROLLER

By "power" is simply meant in- In the absence of legal authority, a ds those delineated in the organiza-
fluence; he has political power person may influence environment by tion's hierarchical structure; instead, it
who has some ability to influence possessing attributes of informal cuts across these lines and may appear
the organization, performance, power, including personality, special to undermine the structure.
decision making, and outputs of skills or knowledge, social or profes- Once through with the case study,
the political system. Power is sional status, and/or time. Other it may be possible to draw conclusions
thus distinguishable from "legal resources may comprise informal about how these characteristics in-
authority"; the latter constitutes power but for this paper these are the fluence organizations' behavior. It may
an important element of in- elements most likely to constitute in- be possible to determine whether the
fluence, but by itself may not be formal power. impact is beneficial, detrimental, or of
enough to influence political Presence of informal power helps ex- little consequence.
behavior, while other elements of plain organizations' behavior. Simon,
power may in some circum- Smithburg and Thompson underscore The Widget Bureau
stances be more important in the significance of informal power and The Department of Gadgetry re-
shaping political behavior. 4  informal power relationships: quires special equipment to accomplish

Thus, as advanced here, power is not It must be emphasized again that its objectives, and one is the widget.
solely dependent on legal authority the division of work that is set Therefore, the Widget Bureau (see
and position. forth in the formal organiza- Figure 1) was created. While the

tional plans-the organization primary responsibility of the Widget
Here, then, is an introduction into chart, statements of organization Bureau is to supply the Department of

informal power; power consists not function, and the like-may or Gadgetry with widgets, it is also
only of possessing legal authority, but may not correspond to the responsible for supplying rax. Widgets
of influencing activities with social realities of the organization as it are assigned the highest priority; but
status or special knowledge. For this operates from day to day.5  rax consumes as many resources, if not
paper, formal power is defined as the Informal power helps explain why more, than does the management of
ability to influence one's environment some people are influential without the widgets.
by using legally granted or specifical- status of a relatively high position. If, The Widget Bureau essentially is an
ly defined authority or responsibility; for instance, a technician has informal inventory control activity. When
informal power is, therefore, defined power and the supervisor does not, the widgets are below the stock reorder
as the ability to influence one's en- technician may have more influence in point, an order is placed for more. This
vironment without the use of legally the decision-making process than the is the primary responsibility of inven-
granted or specifically defined authori- boss. Thus, informal power does not tory managers. If an order is required,
ty or responsibility necessarily flow along the same lines the inventory manager must ascertain
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if he can obtain funds and confers with FIGURE I. THE WIDGET BUREAU "7
the controller; succeeding, he sees the
procurement specialist, who will ask
the engineer to prepare a package EXECUTIVE
outlining physical characteristics of the OFFICE
item. Now, the procurement specialist
solicits industry and if a satisfactory STAFF
offer is received awards a contract. OFFICE
The item ultimately enters the Widget
Bureau's inventory.

This is a simplified explanation of
functions. Much is done before this ac-
tually takes place because the inven-
tory manager cannot go to the con-
troller and expect to receive money for
every requirement. The inventory
manager, controller, procurement and INVENTORY ENGINEERING CONTROLLER PROCUREMENT
production specialists, and engineer MANAGEMENT ENGI ING CNT PCUREMEN
must budget for these anticipated ACTIVITY ACTIVITY ACTIVITY ACTIVITY
requirements.

In budget preparation, each must
answer questions. The inventory
manager must decide at what point, if
ever, it will be necessary to replenish
certain widgets; also, which widget
types should receive a higher priority.
The controller must decide the amount
of money to budget for these widgets. manager compares inventory objec- The controller obtains from the in-
The engineer must determine if a tive, determined by an office within ventory manager the list of items that
widget should be redesigned. The pro- the Department of Gadgetry, with the will be proposed for funding and deter-
duction specialist must determine how assets in his inventory. If the manager's mines the budget cost for each. To ar-
the widget will be procured, and how inventory is below his objective, he rive at these costs, he may consult the
long it takes to buy, produce, and will propose a procurement to increase procurement specialist for procure-
place in the inventory. This is the plan- his asset level. The inventory manager ment history, and the engineer for re-
ning process, which will be further ex- makes this assessment for the budget quired engineering effort. With all the
amined in the budget review. year and for the following year. data, the controller forecasts the item's

cost in the budget and for the subse-
Budget Review quent year. This forecast is based on

Representatives from the Depart- a table of indices published by an of-
ment of Gadgetry and the Widget fice within the Department of
Bureau attend semiannual budget Gadgetry specializing in projecting
reviews. Primary participants from the price changes that may occur.
Widget Bureau are the inventory I The engineer determines if a
manager, controller, engineer, and specification can be prepared suitable
production specialist. It is essential for for procurement and finds the cost of
the Widget Bureau to prove the need t e spotrqie-
for programs so that the Departmentg procure te item proposed in the
of Gadgetry may do likewise when jbudget. If specification is not forth-
submitting the budget proposal to the coming, the budget proposal will be
U.S. Office of Management and postponed.
Budget (OMB). Representatives from The production specialist will
the Department of Gadgetry and the prepare plans for each item on the
Widget Bureau must be prepared to agenda and outline how each will be
answer questions that OMB, the Presi- procured and delivered. In prepara-
dent, and the Congress might ask. tion, he may supply the controller with
Answers are formulated during these cost data based on a previous procure-
semiannual reviews. ment. The procurement plan affects

The inventory manager, before content of the budget for it may
budget review, determines items to be recommend that funds be programmed
included in the agenda, essentially pro- for 2 years. This would be done when
posing only items that may require a WIDGET ENGINEER a multiyear contract would be
new procurement; the inventory economical.
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Work of each specialist helps deter- PRODUCTION SPECIALIST should interact. The procurement
mine items that will be included in the specialist should be consulted if the
final agenda for budget review. Up to plan proposed at the budget review is
this point, much decision-making was DEPT OFG E'Yt eraitc.Oc hsnero n
based on measurement of objective teraction is perceived, the first step is
criteria. During the review, however, taken to form an informal power
when demands must invariably be K C relationship.
reduced, the decision-making process. Even though not directly involved in
may not rely upon measurement of ob- JUN planning, the procurement specialist
jective criteria. It may be necessary to may demonstrate considerable in-
make trade-offs. In another instance, w fluence by virtue of expertise. Not on-
but not in this one, it would be in- ly is power informal, but meetings are
teresting to analyze the decision- oft informal. The production specialist
making processes of the budgeting uses discretion and may incorporate
system. the procurement specialist's sugges-

With general functions of the tions. The greater the implementor's
Widget Bureau and the budgeting 43informal power, expertise and reputa-
process summarized, let's proceed to tion, greater is the chance the planner
an in-depth analysis of the procure- will use the suggestions.
ment mission. The gap between plan- This coordination by planner and
ning and implementing and of informal implementor does not always happen.
power will be addressed. NIf there is antagonism, the planner may

oe not solicit the executor's recommenda-
The Procurement Activity tions even though other attributes of

The Procurement Activity is respon- informal power are present.
sible for obtaining materials the activity and have data ready for the Remember, personality constitutes in-
Widget Bureau must supply to the budget review, where opinions of the formal power. Again, there are no for-
Department of Gadgetry. The Pro- production specialist are interpreted as mal guidelines or powers directing the
curement Activity has personnel and the policy of the procurement activity. planner and implementor to overcome
regulations responsible for purchasing The production specialist is respon- personality conflicts. Personality con-
an item from a commercial vendor to sible for determining how an item will flicts are present in the procurement
satisfy government needs. Commercial be procured and how long it will take activity of the Widget Bureau, but this
widgets don't need drawings. After to be delivered. Policies addressing is not a significant disruption of infor-
receiving a purchase order, the pro- planning the budget help the planner mal power relationships. The greatest
curement specialist must solicit pro- to determine the nature of the contract. obstacle the planner must overcome to
posals from industry and award a con- These policies are designed to help the obtain recommendations and maintain
tract to the lowest bidder. Widget Bureau plan an economical an informal power relationship is get-

There are procurement specialists, procurement schedule. The planner, ting the executor to exercise informal
production specialists, price analysts, whose schedule could affect the Widget influence.
budget analysts, policy analysts, and
a small staff office (see Figure 2). On- The greater the implementor's informal
ly those involved directly with plan-
ningan I implementing a procurement power, expertise and reputation, greater
will bediscussed so that procurement is the chance the planner will use the
specialists and production specialists
can be examined closely. The gap bet- implementor's suggestions.
ween the planning and implementation
phases of the procurement activity will Bureau's budget proposal, may submit
become evident; you will see the that rather than spreading the widget
presence of informal power relation- requirements over 2 consecutive years
ships existing within this vacuum, and 2 contracts, it may be less expen-

Planning sive to procure the item in a single year
The production specialist is respon- under a single contract. This would be

sible for attending semiannual budget contingent on availability of funds.
reviews and preparing most sup- The planner's guidelines do not dic-
plementary documents to support tate consulting people procuring the
budget submission. This function is item. Nothing, technically, precludes
assigned to a few production special- the planner from using past experience
ists; other production specialists are in- and intuition. Although guidelines do
volved in contract administration, not instruct the production specialist
These few collect information from to consult with the procurement PROCUREMENT SPECIALIST
other elements within the procurement specialist, common sense suggests they
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The production specialist may not FIGURE 2. PROCUREMENT ACTIVITY -PERUONNEL
be able to consult with the procure-
ment specialist because the latter may
be indifferent to the production DIRECTOR
specialist's needs. This problem is in-
herent in the organizational structure STAFF
because: SPECIALSTS
...the rest of the organization is
pre-occupied with day-to-day
problems and (it) gives insuffi-
cient attention to the long-range
problems.... Administrators pre-
occupied with everyday concens POUCY CONTRACT PRICE BUOGET
may not wish to be disturbed by ANALYSIS IANALYSIS ANALYSIS
the planning unit, and may at- PROCUREMENT I
tach great weight to the short- SPALSTS PRODUCTION
term inconvenience of makinIMPLEmNTORS SPECIALISTS
planned changes, even if long-
term benefits can be demon-
strated.6

The production specialist encounter-
ing this resistance continuously either PLAERS
prepares the plan without consulting
the procurement specialist or resorts to
using informal power or influence. Theproduction specialist may obtain

recommendations of the reticent pro- CONTRACT AINIISTRATORS
curement specialist by cultivating
friendship or convincing the procure-
ment specialist of problems in the
future if there is no cooperation. Thes
roles can be reversed.

During this planning process, theproduction specialist used informal The funded requirement or work engineering specification. The produc-
poerouc on perstsedainformal directive oes first to budget analysts tion specialist ascertains the date of
power based on personality and i

perceived status to obtain procuremnt in the procurement activity. They specification availability. The procure-
specialist assistance. The procurement record the entry of the work directive ment specialist solicits bids from in-
specialist used informal power based and the money limited for the direc- dustry on the requirement of ultimate-
on special knowledge and skill to in- tive's application. When completed, ly awarding a contract to the lowest
fluence the procurement plan. When the budget analyst sends the funded bidder responsive to government needs
the implementation process is studied work directive to the procurement as specified in the contract.
it will be seen that these roles will be speialist who may initiate the pr In practice, all of this does not
reversed; that is, the procurement curement action after obtaining an transpire immediately after the begin-
specialist will seek to obtain assistance ning of the fiscal year. Flow of work
and knowledge of the production spec The procurement directives may be incremental and the
ialist, but not of the same one doing process may not ben until halfway
the planning, specialist may through the first quarter of the fiscal

year. Some egineering specifications
Implemventation award a contract may be avaiable to the procurement

After a budget has been approved without sthe specialist at this time; others may not
by the Congress and the President, become available until the second
funds are apportioned to agencies at procurement plan quarter. Regardless, the procurement
the start of the fiscal year. Funds are specialist is supposed to award a con-
distributed from the Department of submitted in the tract before the end of the fiscal year
Gadgetry to its subordinate agencies, budget-in order to obligate the appropriated
like the Widget Bureau, where con- proposal. funds.
trollers register the money. The inven- The procurement specialist may
tory manager formally submits a re- award a contract without seeing the
quest for funds to increase the inven- a Mr. Modzinski is an Industrial procurement plan submitted in the
tory. The controller assigns the appor- Specialis, TACOM, Warren, Mich. budget proposal. When funds are
tioned money to the given request sent received at the procurement activity,
to the procurement activity, the budget analyst receives a work
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directive specifying the number of
items required and the amount of The effort to coordinate relies
money apportioned. The plan used to- on the presence of informal
obtain funds in the budgetary process
is not included with this work direc- power relationships.
tive. The budget analyst makes no at-
tempt to obtain such a plan and, as a
consequence, no plan is forwarded to
the procurement specialist; only the
work directive is forwarded.

The person with the procurement
plan is the production specialist. The
only contact the procurement specialist
must have with the planner is when
obtaining engineering specifications
and is the only contact formally ad-
dressed in the written procurement
procedure. This contact may be with
someone in the planning section
responsible for preparing the procure- ______

ment plan; consequently, the procure- -...

ment specialist may never see the plan
because there are no guidelines regard-
ing this information. Similarly, there Any effort to link planning and im- sible for coordination, they may work
are no guidelines instructing the pro- plementation processes in the procure- together based on their respective
duction specialist to submit a prepared ment activity is not routine or strengths of informal authority.
plan to the procurement specialist. It systematic. The effort to coordinate The procurement speciai or super-
is possible that one may not know relies on the presence of informal visor, seeking information from the
what the other is doing because there power relationships. Although neither planner to make the job easier, may
is no formal and routine procedure for the procurement specialist nor the pro- establish an iormaI w retion-
coordination. duction specialist is formally respon- ship. The production specialist exer-

cises informal authority based upon
FIGURE 3. PROCUREMENT POWER RELATIONSHIPS expertise and access to information.

Yet, in the implemetation process, the
production specialist may use informal

WIDGET VS RAX DIRECTOR power based on personality and status
to initiate the coordination, and may
volunteer information to influence
decisions of the procurement specialist
so that the program may take a course
similar to the planners.

- The degree of informal power rela-
tionships may be seen by comparing

- FORMAL POWER ' and contrasting the pliht of two pro-
duction specialists dealing with dif-

PROCUREMENT PRODUCTION fermt procurement specialios. The
SPECIALISTS SPECIAUSTS analysis emphasze the significance of

S personality and status in the composi-
tion of informal power.

WWIdt Vs. Rax
Responsibility for procuring widgets

has been with the Widget Bureau since
its inception. (See Figure 3) Many in-

WIDGETS WIOGETS volved in managing and procuring
INFORMAL POWER (STRONG) widgets have worked together for so

long that it is possible to know "cer-
tain" people who can "help"-whether

RAX - - A or not they are formally assigned to do
INFORMAL POWER (WEAK) so. Someone with a special problem,

which may not be articulated, may
know who to see to resolve a problem.
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Working closely together for an ex- time a new question arises they must coordination the widget planner ef-
tended period helps form a "bureau find people with answers; minor ques- fects. Since the rax planner cannot in-
philosophy," which is: tions may become major undertakings. fluence the implementation process in

No bureau philosophy has developed the manner he wishes, it is possible
...the sum total of the group to sustain these newcomers through that certain procurement programs
values, the accepted ways of do- troubled times. Eventually, informal may not be implemented in the best
ing things, that grew up in an ad- relationships will develop similar to ways; there may be costs involved due
ministrative unit, and which the those in the widget workforce; this to this inability to influence the iam-
members of the unit identify. An takes time. plementation process.
agency working with a stable The rax planner does not have the Conclusion
program over a long period of same recognition as the widget plan-
time develops a definite ner, or the special knowledge and The Widget Bureau procurement ac-
philosophy and point of view. It skills. This comprises a weak base tivity has distinguished the planning
develops strong tendencies to from which to exercise informal from the implementation process and
harmonize its present decisions authority. Perhaps the greatest asset has separate offices for each. In the
with past ones, and both present for this planner to establish informal organizational alignment, procurement
and past decisions with future power relationships has been resources specialists are preoccupied with the
ones. 7  of time and attention devoted to a procurement at hand and do not have

given issue. These resources are impor- time for long-range planning; but, the
Bureau philosophy may overcome tant because procurement specialists supervisor or branch chief should

incidents because group decisions pre- may not want planning problems. The because it's their job. If the procure-
ment activity reorganized to make the

vent anarchy. same person responsible for planning

The widget planner, who is known and procuring an item, it could be
by employees, is able to solicit counsel RAX possible to formulate plans that would
from procurement specialists. This FACTS be accepted and implemented. This
recognition may be attributed to per- could be gained while losing planners'
sonality, status or expertise; possibly, expertise and of reducing the executor's
this person could be considered an in- time to specialize. The Widget Bureau's
stitution within the procurement ac- procurement activity has elected not to
tivity. David Mechanic says the - 9 - make this sacrifice; instead, it has ac-
greater the length of time within an cepted the coordination problem im-
organization, the greater the in- posed by the separation of planners
fluence. s This is not always true. The rax planner and implementors.
Many older employees are not up-to- Since the procurement activity opted
date on new policy; sometimes, their hopes to volunteer to separate planners from implemen-
energy levels are low and they do not its next concern should have been
plan for the future. Because of this the same informa- torestablish procedures to bridge the
recognition and the informal power at- tion the widget gap. However, it did not. No formal
tached to it, the "known" widget plan- mechanism or procedure were
ner can get counsel from the procure- planner imparts but established toensure coordination, and
ment specialists while preparing the certain programs, on occasion, were
procurement plan, and influence the procurement overlooked. Neglecting to
behavior after they initiate the pro- systematically coordinate actions ofcurement action. He may assume the specialist does not plan m and exc tors ters a fat s

initiative to influence the course of solicit this counsel. sense of organizational autonomy, and
procurement-or the procurement fails to recognize interdependency of
specialist may seek advice. The pro- production specialist must persist to the two missions.
curement specialists know questions obtain counsel and may have to use Neglect costs money. The produc-
about funding for the requirement for this time to coordinate plans with the tion specialist's plans outline a procure-
the current and subsequent years can course the procurement specialist is ment to acquire items at a reasonable
be answered by this planner, who pursuing. He hopes to volunteer the time and for a reasonable price, while
possesses considerable informal power same information the widget planner using minimum administrative effort.
and can coordinate planning and im- imparts but the procurement specialist These plans should be an efficient and
plementing for procunng the widgets does not solicit this counsel The pro- economical means of procurement.

The procurement of rax. on the curement specialist may want the data, Without a mechanism to ensure coor-
other hand. is a new responsibility for but may not know the production dination, the procurement specialist
the Widget Bureau. Many participants specialist can provide it The produc- may never learn of such plans and may
planning and implementing processes tion specialist must assume the in- proceed to formulate another procure-
are totally new or unfamiliar with the itiative, but usually doesn't. While ment plan based on a traction ot
surroundings. These people do not en- these efforts may increase this plan- available information This could
joy the same informal relationships as ner's informal power, in the meantime mean a duplication in planning and a
do their widget counterparts. Each the race is to obtain the same level of higher contract price For instance
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(First of Series)

Dr. Andrew P. Mosier

INU he process of managing the
acquisition of defense systemsrs extremely interactive and
dy namic. It is inherently largerIin scope and more complex

than any management process in the
business world.

For example, this Defense Systems
Acquisition Management (DSAM)
process involves continual interaction
of the executive and legislative
branches of the federal government.
This is primarily between the Depart-
ment of Defense and the Congress. but
there is interaction among the Office
of Management and Budget. other exe-
cutive departments and offices, and the
General Accounting Office.

The acronym DSAM is used in this
series to represent the Defense Systems
Acquisition Management process and
the body ot knowledge used in its
management Both encompass mnan
agernent-process conicepts and fuic-
tions which range from overall
management of acquisition of all
detense systems to management and
support of each defense systemn acquisi-
tion Managers at all levels in the'
f)SAM process need owsterns ;i 'If
can prside easy access to the zwhll
bodv of I'SAM &nou'ledga'
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This DSAM process spans all levels
in government and industry-top
national defense policy levels, DOD
system program decision levels,
military service procurement of
defense systems from prime contrac-
tors and their subcontractors, procure-

DSAM ment of spare parts from vendors.F, The process encompasses numerous
involve Sprofessional disciplines and vocational

thousands of specialties-planning, budgeting, con-thousa ds O.tracting, system design, engineering

organizations in development, testing, production
engineering, manufacturing, logistics

government, , support, military operations.

i ndustry a d It involves thousands of organiza-
i u r a tions in government, industry, and
academia in - academia in the United States and
the United .many in allied countries.

States and actions on many defense systems of,m different types -airplanes, tanks, I

many allied ships, guns, missiles, radars,.. communications-with acquisition

countries, times ranging up to two decades.
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Success of the DSAM process I will use this framework in the sec- ger and higher-level-decision focal
depends upon an adequate industrial ond article of this series for an illus- points (e.g., DSARC and service
base of trained people and appropriate trative review of past efforts to im- SARCs), and have evolved program-
facilities. So, another important aspect prove the acquisition process. Con- charters and prescribed-reporting to
of the DSAM process is assuring that sidering this framework-based review simplify communications between
this base is maintained for producing in the third article, I will identify new focal points. (DSARC has been re-
the types of defense systems that may opportunities to increase productivity placed by DAB, the Defense Acquisi-
be needed in the future, by developing and using DSAM tion Board.)

Millions participate in, or influence, knowledge systems. More recent is the present Ad-
the DSAM process including govern- In the fourth and final article, I will ministration's ongoing effort to reduce
ment professionals, defense contrac- document the need to begin now to complexity in the DSAM process via
tors, news reporters, legislators and develop networks of DSAM the streamlining initiative. Deputy Sec-
taxpayers. Many are concerned about knowledge systems which, I believe, retary of Defense William H. Taft IV
the current management process for will enable DSAM educational and reported at the second DOD-Industry
acquiring defense systems. They are research institutions to perform their Acquisition Streamlining Conference
demanding improvements in manage- missions better: that is, to assemble in January 1986 that streamlining had
ment productivity throughout the useful old and new DSAM information begun to pay off.2

acquisition process to reduce defense and disseminate particular information Continued increasing payoff will de-
costs, to improve quality, to shorten to DSAM professionals when each pend upon help from the Congress and
acquisition times, and to assure that needs it. Using networks of DSAM from industry. Many of the good ideas
systems acquired perform as expected. knowledge systems, institutions could in the streamlining initiative have been
Many others are more concerned provide organized knowledge and around a long time. One wonders why
about budget deficits. They are de- timely "right" information; they could it has been so difficult, and still is, to
manding lower defense budgets to provide either, whenever needed, to a put them into practice. My observa-
reduce the national deficit or to allow DSAM professional to perform the tions indicate that there are long-
more for domestic programs. current DSAM job, prepare for the standing obstacles to streamlining

Given the inherent large scope, great next job, or accomplish immediate which stem from inherent conflicts
complexity and extreme "interac- tasks. among objectives:
tiveness" of the DSAM process, and I urge immediate development of -Objectives of maintaining product
the growing concern about defense three prerequisite subsystems which I quality standards
costs, can productivity in the manage- believe: -Objectives of increasing competition
ment of defense systems acquisition be -Are required in the evolutionary in procurement
increased? "Yest and significantlyI" development of all DSAM knowledge -Self-interest objectives of firms lob-
This is the only acceptable answer if systems bying the Congress on behalf of
we are to maintain an adequate na- -Would enable effective networking regional-based programs.
tional defense under Gramm-Rudman of DSAM knowledge systems (manual
or any other mechanism for overall and automated) to increase productiv- Streamlining includes parts of the
deficit control. ity throughout the acquisition DSAM process which are not under

In this article, I begin an examina- community control of the Department of Defense.
tion of how to increase productivity -Will begin immediately to improve The DOD and the Congress have in-
significantly throughout the DSAM DSAM communications and increase terests in each of these objectives and
process by increasing productivity of productivity throughout the acquisi- their interests are not always based
DSAM professionals.' In turn, this tion process. upon the same perspective. For exam-
will increase productivity of the ple, commenting on the difficulty of
thousands of organizations which in- Cputting good ideas like streamlining in-
teract in the DSAM process. Coping with Consequences to practice, Dr. Donald A. Hicks,

The large scope, great complexity, former Under Secretary of Defense forFirst I discuss two critical conse- adinratvns"odensaqu-Research and Engineering, questions

quences of the inherent scope, com- and "interactiveness" of defense acqw- Reseach and eiei qestins
plexity and -interactiveness" of the sition present critical management how candid and realistic are many
process, which combine to limit pro- problems limiting productivity in the firms when they lobby the Congress on
ductivity of DSAM professionals and DSAM process. All are inherent, behalf of their existing or proposedprograms. He states that if the DOD
organizations. I identify two serious Little has been done, or can be done, is to avoid doing anything dumb in the
limitations of past efforts to improve to reduce the scope. Reviews of past area of competition, it will "need help
acquisition management. Then I efforts to improve acquisition manage- from the congressional/industrial
describe a modern concept of produc- ment indicate that, if anything, "in- complex." 3

tivity which considers all factors that teractiveness" has increased. However,
influence it, and propose a framework past Administrations have made prog- Achieving a workable balance
of elements of DSAM-organization ress on complexity reduction in areas among the objectives above to simplify
productivity which can be used to of the DSAM process that were largely the DSAM process by putting stream-
analyze efforts to increase DSAM pro- under Administration control. During lining into practice will not be easy. A
ductivity and to identify opportunities the past several decades, for example, workable balance will require
for significant improvement, they have established program mana- simultaneously maintaining product
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quality standards, maximizing benefits of us knows only a part. To find the If individual DSAM professionals
of competition, and minimizing whole truth we must put all of the could integrate their perceptions, then
political self-interest considerations in parts together."5  each could have a truer perception of
decision-making. To be successful, the the whole process as a basis for
streamlining initiative will require Insights from Fable organized decision-making and coor-
closer, long-term cooperation of Ad- Each individual in any large, dinated action.
ministrations and Congresses than was complex, interactive organiza- More than concerned DSAM profes-
evident in the past-and than is evi- tional process can "touch" only sionals need truer perceptions about
dent today to former Senator Barry one part. To "see" the whole of defense systems acquisition. Although
Goldwater. He feels that "many a process they must put all of not directly involved in the DSAM
members ... deal with defense issues their perceptions together. process, many people try to influence
mainly in terms of currying favor with it because the process competes for
their constituents." 4  To do this, each needs aids to

perceive how parts of the proc- resources with other programs they
Even with the streamlining ess each can "touch," interrelate believe are more important, or because

simplification, the DSAM process will and interact with the parts that of personal and special interests. Both
be complex because defense systems others can "touch." Else, all may of these groups comprise people with
are complex products. No streamlin- have false perceptions of the different backgrounds who interact in
ing or other management simplifica- whole, many overlapping subgroups. These
tion technique can make it simple. interacting subgroups include:

We need a complementary in- -Congressional/industrial /constit-
itiative. Why not, simultaneously, seek We realize the uent complex (senators, congressmen,
a better way to cope directly with staffs, committees, GAO, politicians,
critical consequences of inherent scope, whole process is PACs, lobbyists, prime contractors,
complexity and "interactiveness" of the vendors, constituents)
acquisition process? Two crucial con- large in scope, -Executive Branch (Department of
sequences are false perceptions and gDefense, MB, other departments in-
misunderstood communications. highly interactive, cluding State, Energy, Commerce,

Every professional involved in the complex and Labor, Transportation and Treasury,

DSAM process could cope better if NASA and other agencies, Inspector
each could develop truer perceptions dynamic. It corn- General)
of realities of the whole process; and prises many in- -Military/Industrial Complex

if each could help reduce the frequency (military services, prime contractors,

of misunderstood communications in terdependent hierar- vendors, bankers, investors, workers,
interactions. An Indian fable and a unions)
Bible story about similar perception chies of sub- -Media (newspapers, radio, televi-
and communications problems in less- sion networks, publishers, reporters,
complex processes may provide useful processes in editorial writers)
insights on coping better. thou-Professional groups (engineers,
Developingusan scientists, managers, analysts, ac-

Devtelpin Trbe sirc ns iorganizations. countants, educators, lawyers,

In the Indian fable, six blind men liv- doctors)
ing together had never seen an -Associations and special interest
elephant. They decided to learn what groups
an elephant was like through first-hand -Concerned taxpayers.
experience, by touching it. The first felt Reports from these Americans
a smooth side of an elephant, the sec- These insights are particularly ap- des rspe e nerns

ond the round trunk, the third a sharp plicable to the DSAM process in describe respective concerns about
tusk, the fourth a tall leg, the fifth a defense acquisition. From past ex- defense acquisition. Sometimes it

wide ear, and the sixth the thin tail. amples, we realize the whole process seems everyone, like each of the

Each developed a perception of an is large in scope, highly interactive, aforementioned fabled blind men, has

elephant, based upon personal ex- and complex and dynamic. It com- a different perception of the acquisition

perience. But their perceptions were prses many interdependent hierarchies process "elephant," with what is wrong

different. They argued loudly: "A of subprocesses in thousands of with the process, and about what

wall "A snakel" "A spearl" "A tree!" organizations. It requires many types would improve it. This should not be

"A fan "A rope!" of professional knowledge. Further- surprising when considering the Indian

more, consequences of size and com- fable and the acquisition process' scope
A wise rajah intervened: "The plexity are exacerbated by high turn- and complexity.

elephant is a big animal. Each man over of professionals in key manage- Additionally, the DSAM process is
touched only one part. You must put ment and policymaking positions; dynamic. It is always changing because
all the parts together to find out what changes in top-level appointees with of evolutionary improvements by
an elephant is like." changes of Administration, tour rota- those involved, and in reaction to

The blind men listened and tion of military members, un- media-spotlighted "horror stories" of
reasoned: 'The rajah is right. Each one predicated civilian transfers. "waste, fraud and abuse."
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New Administrations develop new each professional increase productiv- The story shows that, at one ex-
acquisition policy and process in- ity. Increased individual productivity treme, lack of a common language will
itiatives. Presidents appoint a blue rib- amplified by good communications, prevent organization productivity
bon commission or panel to recom- would significantly increase productiv- because it prevents communication. At
mend structural reorganizations and ity of all organizations managing or the other extreme, an ideal completely
process improvements. The Congress supporting the acquisition of defense common language-understood by
reacts to its constituencies and enacts systems. all-would support high organization
new laws; i.e., trying to reduce costs I believe that DSAM knowledge productivity. It would facilitate unam-
by directing increased competition and systems can be developed which can biguous communication with complete
establishing new positions to support serve as corporate memory and com- understanding, and enable coordinated
recommended changes in DOD organ- munications aids to DSAM profes- action to achieve the organization's
izations and processes. The Office of sionals throughout government, in- objectives.
the Secretary of Defense and military dustry and academia. In 1985, I pro- Between these extremes lies the in-
services continually promulgate new posed research to improve the produc- sidious "common" language that is
and revised policies, directives and tivity of acquisition managers through almost common but not completely-a
regulations, trying to integrate all of development of such knowledge chief source of misunderstood corn-
the changes into the dynamic acquisi- systems. 6 In the final article of this munications. A familiar example is the
tion process. series, I will discuss refinements of the "common" English language of the

Yet, like one of the fabled blind concepts of DSAM knowledge systems United States and Great Britain.
men, each concerned American can and prerequisite subsystems presented English terms that are identical in
"see" only those parts of the whole in my research paper. Great Britain and the United States can
dynamic acquisition process touched Next, let's focus on communications have different meanings in each coun-
at a few points in his or her lifetime, problems of not only DSAM profes- try. Alternatively, different English
To develop a perception that approx- sionals but all people concerned about terms in Great Britain and the United
imates the whole "elephant" of defense defense acquisition. States can have the same meaning.
acquisition, each must depend upon in- An example of the "common"
formation from, and communication Reducing Misunderstood language of defense acquisition man-
with, other concerned "blind men." Communications agement is provided by the AFIT Corn-
Every concerned American needs com- The men of *. dbel, in the Bible story, pendium of Authenticated Systems
munications aids and, because of high could see but had a different limitation, and Logistics Terms, Definitions and
turnover in key jobs, most DSAM pro- Initially, all had the same perception Acronyms. s Many DSAM terms in it
fessionals need corporate memory of the project objective, a Tower of have several different definitions, each
aids. Babel "whose top may reach unto authenticated by a different DSAM

Perceptions determine actions and heaven." All understood the common organization.
are important in any process, par- objective. All knew the building proc- The "common" language used in
ticularly in a complex one like defense ess. They could communicate, and DSAM communications is insidious
acquisition. were making good progress on the because those involved believe they

Tower when God confounded their understood what was communicated,
True perceptions result from com- language.7 After that, no man could not realizing each may have used dif-

plete information and full knowledge; understand the other's language. They ferent definitions for identical terms.
they reflect reality. They are developed could no longer communicate to main- The "common" DSAM language can

through personal experience and tain a common perception and to plan, strike with severe results. Misunder-

unambiguous communications, aided organize and coordinate job respon- stood communications often are not

by a good corporate memory. True sibilities and task efforts. The Tower discovered until adverse consequences

perceptions are essential for high in- of Babel syndrome-lack of a common
dividual productivity, language and the resultant inability to appear unexpectedly; i.e., after

misunderstood directions are im-communicate-stopped progress on plemented or unnecessary projects are
False (incomplete or incorrect) the Tower. completed or incmpatb prodcts

perceptions, at the other end of the completed or incompatible products
spectrum, result from incomplete or in- Insights from Bible Story are produced.
correct information and inadequate To be highly productive in a Consequences of misunderstood
knowledge. False perceptions are a dynamic environment, an organ- communications are serious, decreased
primary cause of low productivity in ization must maintain a common productivity, evidenced in many dif-
a complex process like defense acqui- language, all words having the ferent forms; scrapped production re-
sition, which requires initiative, not same meaning to all people. jects, inadequacies of equipment per-
slavish execution of directed steps. A common language is essential formance, time lost in recovery, addi-

The DSAM professionals need for unambiguous communica- tional costs for reworks, decreases in
knowledge systems that can serve as tions which, in turn, are quality, delays in program schedules,
corporate memory aids and unam- necessary for developing truer wasteful increases in acquisition pro-
biguous communication aids to help perceptions of a complex process gram costs. This adds to waste of
develop truer perceptions of the and for planning, organizing, millions of defense dollars and crucial
defense systems acquisition process. and coordinating all jobs and delays in delivering new defense
Truer perceptions, in turn, would help tasks, capabilities.
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The larger and more complex the would not help those more concerned President Richard Nixon's 1970 Blue
process, the more likely are about private agendas than maintain- Ribbon Defense Panel on defense
misunderstood communications. ing an adequate defense. It would, organization, and President's Ronald
Coupled with false perceptions, they however, limit the influence of people Reagan's 1986 Blue Ribbon Commis-
seriously limit organization productiv- who, through intent or ignorance, sion on Defense Management, con-
ity in large complex processes like make false assertions about defense ducted overall organization and man-
defense systems acquisition. acquisition issues. The standard agement reviews. At lower levels,

I believe that misunderstood com- DSAM reference would be available to military services and acquisition com-
munications are the major source of help assure an issue is accurately stated mands have appointed panels of func-
"waste" in government and industry and correctly understood by everyone. tional experts to deal with functional
and a major cause of decreased pro- My research shows developing an area problems.
ductivity in organizational processes. abridged DSAM glossary is one prere- They have recommended manage-
Such management-caused "waste" is quisite for developing the knowledge ment changes in the Department of
not reported as widely in the media as systems indicated above. Extended Defense and service organization struc-
"fraud and abuse," not because it is less beyond its prerequisite specifications, tures, communications channels, and
sensational, but because it is not as an unabridged glossary of authen- functional subprocess parts of the
easily documented. It is difficult to ticated terms would be a powerful tool acquisition process. Many recommen-
identify and aggregate aforementioned toward a common DSAM language. dations have been implemented by ad-
wasteful costs of decreased productiv- ministrative directives and several
ity on a program, and hard to document A review group have required new legislation.
and separate them from appropriate is le Commissions and panels have been
program costs. Few, if any, account- often unable, used widely in government to identify
ing systems can identify and aggregate from its collective management deficiencies and recom-
wasteful costs of productivity mend improvements. Since the
decreases on a program as well as they personal experience, Department of Defense was estab-
identify cases of fraud and abuse. Fur- lished, this has been a major source of
thermore, disclosure of a serious to perceive complex significant improvements in managing
waste-generating, misunderstood com-
munication is not in the interest of management prob- defense acquisition. I believe,hoeethat overall- and func-
either party; neither wants to look lems. The group is tional-management reviews by all of
stupid. Clearly, occurrences are more the commissions and panels had two
prevalent than public disclosure unable to perceive important limitations. Both need atten-
indicates. tion if we are to see desperately needed

The solution for overcoming the acquisition productivity increases in the future.
misunderstood-communications con- processes, par-
sequence of acquisition complexity is Perception Limitations
not to develop systems that can detect icularly critical in- First, they were limit,-d by a varia-
low-productivity waste caused by tion of the handicap that limited the
misunderstandings-which may be im- teraction among fabled Indian blind men. A review
possible. Rather, it is to develop aids subprocesses. group is often unable, from its collec-
to help DSAM professionals avoid tive personal experience, to perceive
misunderstood communications per se' Early development of an unabridged the whole "elephant" that is encom-
analogous to Dr. Fleming's successful DSAM glossary would enable faster passed in the complex management
approach to improving product qual- development of needed DSAM knowl- problems it was appointed to review;
eity by avoidance, not detction and edge systems, and bolster progress most group approaches to solving

repair. toward a common language in defense large complex problems have this
Making DSAM language more coin- systems acquisition. Resultant im- limitation. The group is unable to

mon would help avoid misunderstood provements in communications about perceive all acquisition subprocesses,
communications. An aid, similar to an specifics of defense acquisition, com- particularly critical interactions among
on-line unabridged dictionary, bined with truer perceptions, would subprocesses that are included within
developed and maintained as a stand- significantly increase productivity boundaries of the large, interactive,
ard DSAM reference, would at least throughout the whole DSAM process. complex problem under review.
reduce the frequency of misunderstood Development and inappropriate ap-
communications. An available stand- Limitations on Past plications of Total Package Procure-
ard DSAM reference would reduce Improvements ment in the 1960s, and misapplications
misunderstood communications During the past several decades, the of Fly Before Buy in the 1970s are
among Americans concerned enough Administrations and the Congresses examples.
to improve their communications and have tried to cope with the scope and More recent is the congressional ef-
understanding. complexity of defense management by fort to assure more competition. In

A standard DSAM reference would improving the organization and man- their zeal to increase competition, con-
not help everyone trying to influence agement of defense processes, in- gressional procurement experts seem to
defense systems acquisition; i.e., cluding management of acquisition. recommend applications of competi-
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tion, based upon their experience theory and practice, specifically failure Drucker proposes a concept of pro-
alone. It often appears they do not of its concept of productivity to con- ductivity which considers the balance
perceive, and thus cannot anticipate, sider all factors influencing productiv- of all factors of production. He ex-
undesirable interactions of the procure- ity. The serious result: overlooked op- plains, "This is quite different from
ment subprocess and other processes portunities for improvements in acqui- productivity per worker or per hour of
in the larger acquisition process; for ex- sition management that could increase work; it is at best distantly and
ample, increased problems in assuring productivity of the DSAM process vaguely reflected in such traditional
that the system scheduled for delivery significantly by increasing the produc- standards." He states further, "The
years later by the winning competitor tivity of DSAM professionals and greatest opportunities for increasing
will meet all essential quality stan- organizations. productivity are surely to be found in
dards, or that the system will perform Few reports of past improvement ef- knowledge work itself, and especially
as required. forts indicate an explicit objective to in management. The vocabulary of

Many management improvements increase the productivity of acquisition business-especially of accounting-

in subprocesses were made without managers or other professionals. Pro- in relation to productivity has become

sufficient realization of the inherent ductivity concern focused on manual so obsolete as to be misleading.""

scope and "interactivenmess," as well workers. Acquisition managers sought The following is my application of
as the complexity, of the whole DSAM to enhance worker productivity by in- Drucker's concept of productivity to
process. The process comprises many creased capital investment in better the DSAM process in any acquisition
major complex interdependent labor saving equipment, 9 and with organization.
subprocesses such as setting national training in better use of the equipment Productivity in the DSAM Proc-
security objectives, forces planning, in office work, production, and other ess results from that balance
systems decision-making, program- manual operations. among all elements of the proc-
ming, congressional appropriations Judging from media reporting of in- ess, including all inputs, which
and oversight, military construction, creasing calls for greater U.S. produc- give the greatest output for the
systems procurement, system quality tivity, this limited view of productiv- organization.
assurance, operational training, ity seems prevalent in government and To increase productivity we must,
systems operations and support. An business. Some economists, meeting first, identify all productivity elements
intended management improvement in March 8, 1987, in New York said the t, influct i i ns
one subprocess can produce unex- major economic issue facing the United that can influence the organization's
pected reactions and adverse effects in States in the next decade is keeping the output, particularly intangible inputs.
other subprocesses. standard of living rising while reduc- These often are overlooked. Then, we

These subprocesses require joint ing the trade deficit and paying interest must concentrate resources on

planning and coordinated actions on foreign money that is financing it. elements promising the largest in-

among DSAM professionals through- They said, "the only answer is to find creases in the process output.

out the acquisition community, and in a way to increase U.S. productiv- As the first step, I have identified im-
thousands of system acquisition organ- ity-output per hour worked." They portant DSAM-process productivity
izations in government and industry, urged policies that "would lead to elements for an acquisition organiza-
Each planning and coordinating activ- more business investment, which in tion. Although new technology might
ity needs DSAM knowledge and infor- turn raises productivity growth." 10  reveal new factors to add, this
mation, especially where no expert or framework is sufficient to identify op-
group can "see" and thus perceive cor- Peter Drucker notes in his book, portunities to increase organizational
rectly the whole process. This condi- Management: Tasks, Responsibilities, productivity. My framework is based
tion usually exists. Practices, that traditional factors of on a productivity concept that con-

We must learn to cope wit this productivity considered by economists siders all factors of productivity hay-
widespread consequence of the in- and accountants are labor, capital and ing significant impacts on productiv-
herentespe compexityenc o tein- materials. Although important, these ity of an organization. It is based on
herent scope, complexity, and e are not sufficient for analyzing produc- the management concept that views
tiveness"ofthe DSAMprocess.We tivity of organizations; particularly acquisition management as a produc-
must provide DSAM professionals those doing knowledge work, and
with DSAM knowledge and informa- depending on initiative and active tive organizational process which has
tion aids. These professionals need aids decision-making rather than on stand- res npus , nd byoec-
to develop truer perceptions of each in- ard operating procedures. Drucker tives and a strategy, and whose out-
teractive process. Truer perceptions discusses other factors which, although put is measured against its objectives.
are necessary for more productive never becoming visible costs, subs This framework can be used to review

decisions and actions. These aids will tially impact productivity. These in- process, and to identify new oppor-
help future groups overcome percep- clude knowledge, time, the manager tunities to increase the productivity of
tion limitations when trying to im- himself, product mix and process mix ts toinas
prove defense acquisition man- (Drucker could have added, informa-
agement. tion). Drucker says we "not only need The following is my proposed

Deficient Concept of Productivity to define productivity so as to embrace framework of organization productiv-
all these factors affecting it, but also ity elements organized into three

The second limitation stems from a need to set objectives that take all these organizational process elements and
deficiency in traditional management factors into account." two types of process inputs:
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Organization Objectives, Con- -Required materials First, these job- and task-related in-
straints, Priorities, and Strategy. These -Adequate funds, puts are intangible and transitory, re-
comprise the "brain" element controll- These tangible resources are quiring a different mind-set and
ing an organization's processes in- recognized as required inputs to a understanding of how they are put in-
cluding acquisition management goalsgas organization's processes. The means rsucsaeitisci SMpo
considering constraints, milestones, for obtaining, managing and assuring resources are intrinsic in DSAM pro-
and scheduled outputs, and how they their appropriate input into organiza- transfer, from or to a job, as an in-
will be achieved-its acquisition tional processes are well understood by herent part of a reassigned profes-

managers, economists, accountants,

Systematic Organizational Processes lawyers, contractors and other sional. The DSAM information
and Subprocesses. Managers and other professionals. resources, inherently ephemeral, are
DSAM professionals interact through Job- and Task-related Intangible professional's timing and approach to
these processes to carry out the acqui- Transitory Resource Inputs each task. Both have different input at-
sition strategy and achieve the objec- -DSAM knowledge tributes for management and support
tives. Examples are interrelated proc- -DSAM information, of job processes. The attributes
esses for planning, approving, pro- include:
gramming, funding, directing, com-
municating, contracting, controlling, DSAM Knowledge, something a
designing, developing, producing, Why are these DSAM professional must possess to
testing, deploying, supporting and manage or function well in all defense
operating. DSAM knowleage acquisition subprocesses of his/her

Efficient Organizational Structures, ajob. For example, DSAM contracting

The purpose of any organizational iand nformation knowledge is put into the contract
structure is to support organizational resources less decision-making process by assigning

to the decision-making job a "know-
processes. understood than ing" professional having intrinsic

Understanding the role of organiza- knowledge of the contracting process.
tional structures in productivity traditional DSAM Information, something
analysis is important. The main pur- resources? Why do selected by an incumbent DSAM pro-
pose of the selected structure is to sup- fessional as immediate DSAM infor-
port all of the organization's subproc- we need different mational input to a job task. For ex-
esses in a manner that assures greatest ample, appropriate DSAM informa-
productivity for the larger process mind-sets and tion, needed as input to a specific task
comprising all of the interacting fn a contracting job, is selected and ap
subprocesses. If this larger process does means for managing plied by the "knowing" professional
not correspond to the organization's and putting them having the task as part of his/her job.
stated mission, adjustments are needed Different professionals may require
in the mission, subprocesses, or struc- into DSAM different information to do the same
ture of the organization. Another pur- task.
pose is to provide channels for hierar- processes. Second, different means always
chical line management communica- have been needed to manage and
tions. (Essential channels for fast ver- ave ben nd to mnage
tical and horizontal communications, assure useful and timely knowledge
to transfer quickly DSAM knowledge These intangible job- and task-
and information wherever needed can related resources are required inputs to fective means were available. By
be provided better by other means.) an organization's processes if the default, obtaining them depended

organization is to be productive. They mainly on each manager's initiative
Organizational structures are not are not as well understood as tangible and ingenuity. However, recent ad-

ends in themselves; organizational people, facilities, equipment, materials vances in computer and communica-
structure changes should make proc- and funds resources. They require dif- tions technology can make these job-
esses more productive. Structural ferent disciplines and means for ob- related-knowledge and task-related-
change is not an effective means for taining, managing and assuring their information resource inputs readily
improvement when the fundamental appropriate and timely input into an available to all DSAM professionals,
problem is the process; i.e., if the prob- organization's processes. Frequently, and thus to defense systems acquisition
lem is in an oversight process, or in a they are not adequately considered in processes.
communications process, the solution assuring all critical resource inputs to * Dr. Mosier, a private consultant,
is in a change in the process and not a process. joined the DSMC faculty in 1972 and
a change in the structure, which could Why are these DSAM knowledge served in many capacities until retir-
worsen the problem. and information resources less ing in 1983. His career includes ex-

Traditional Tangible Resource understood than traditional resources? perience in military operations, in-
Inputs Why do we need different mind-sets dustry, management of military R&D,
-Trained people and means for managing and putting and in education. He is a retired Air
-Appropriate facilities and equipment them into DSAM processes? Force Officer.
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Closing Thoughts done by providing better organized 10. Berry, John M., 1987,
DSAM knowledge, and more timely, "Policymakers Urged to Seek Ways to

The scope, complexity, and intense and relevant DSAM information to all Increase Productivity in U.S.," The
"interactiveness" of the dynamic proc- DSAM professionals. a Washington Post, Business, February
ess of acquiring defense systems are 10, 1987, p. E2.
givens in efforts to maintain an ade-
quate national defense. Their inherent Cited References 11. Drucker, Peter F., 1973, Manage-
and ubiquitous consequences have ment: Tasks, Responsibilities and
been high costs, long lead times, and 1. The term DSAM professional, as Practices, New York: Harper & Row,
often inferior quality. New systems do used in this article, includes any Publishers, Inc., pp. 67-71.
not always perform as expected, fur- government, contractor, academic or
ther increasing costs and time needed other professional who uses DSAM
for improvements to meet requirements. knowledge and information in his/her

job in the defense systems acquisition A SEC ACCeptS
These consequences, whichseem to process; i.e., policymakers, pro-

be inevitable and frustrating ex- gram/project managers and staffs, gyjMtei for
periences in acquisition, are for- support managers, educators,
midable. But, we must develop better researchers, decision support system Validation
ways to cope. Either they will restrict (DSS) developers and operators, and
the capability to defend America information managers including The Environmental Systems
because budgeted dollars needed to librarians with DSAM information Research Institute Management Con-
maintain an adequate defense are sources. tr h Syste M asabeen ved
diverted to support needed domestic trol System (MCS) has been reviewed
programs; or they will reduce rewards 2. Taft, William H. IV, 1986, and accepted for cost schedule status

"of our way of life when too many Streamlining Has Begun to Pay Off," report (C/SSR) validation by the
dollars are diverted from social pro Program Manager: The Journal of the Headquarters Ballistic Missile Office,
roas beaue acusivrtin rmsag g- Defense Systems Management College, Air Force Systems Command. Therams because acquisition management Vol. 15 (March-April) pp. 18-20. MCS is used to manage the Institute'sproductivity is not sufficient to assure

defense at an affordable cost. The only 3. Hicks, Donald A., 1986, geographic database development pro-
way to escape these outcomes is to in- "Streamlining Initiatives: They've Been jects under subcontract to the Air
crease productivity in the management Around for a Long Time," Program Force. The entire project management
of defense system acquisitions. Manager, Vol. 15 (March-April) process from work authorization to

pp.24-26. final performance assessment is
-Identify all elements of crganiza- 4. Ulsamer, Edgar, 1987, monitored using this system. The
tional productivity and concentrate on "Goldwater's Parting Shot," Air Force MCS, a set of procedures and tools for
improvement projects promising Magazine, Vol. 70 (February) pp. eachigthe time limit and budget for
greatest increases in DSAM 78-82. each project task, evaluates perfor-
productivity. mance and provides status reports to
-Give high priority and adequate 5. Retold by L. Quigley, 1959, The the customer. A major component of
resources to acquire means to help Blind Men and the Elephant, New MCS is the DEKKER TRAKKER pro-
DSAM professionals develop truer York: Charles Scribner's Sons. ject control system that produces
perceptions of the defense acquisition 6. Mosier, Andrew P., 1985, "A reports conforming to the cost
process and reduce misunderstood Proposal for Research to Improve the schedule control systems criteria
communications. Productivity of Defense System Acqui- (C/SCSC)..
-Provide every professional with sition Managers throughout Govern-
more organized and readily available ment and Industry," Proceedings,
DSAM knowledge for the current or November 1985 Federal Acquisition
impending job, and more timely and Research Symposium, pp. 5-12.
relevant DSAM information for each 7. The Bible, King James Version, ~ V ri n o
task. Genesis, Chapter 11, Verses 1-9. N w V r i n o

Results from progress in these direc- 8. School of Systems and Logistics, M ine Clearing
tions should increase the productivity 1981, Compendium of Authenticated
of every DSAM professional Increas- Systems and Logistics Terms, Defini- Forign mine clearing "flail"
ing their productivity will increase the tions and Acronyms," Wright- technology is being evaluated by the
productivity of all acquisition Patterson Air Force Base, Ohio: Air tcnlg sbigeautdb h

organizations and of the whole defense PattersonsAiruForce BaseoOhio: Air Troop Support Command's Belvoirorgniztios ad o th whle efese Force Institute of Technology, AU- RD&E Center to determine its effec-

systems acquisition management AFIT-LS-3-81, DTIC ADA 100 655. ti Cene r a dtinit fec-
process. tiveness and suitability for the U.S.

9. Mosier, Andrew P., 1982, Army. A vehicle designed by a firm inConsider again the question: "Can "Enhancing Productivity through In- Scotland will be tested by the U.S.
productivity of the DSAM process be creased Capital Investment," Con- Army Armor and Engineer Board, Fort
increased?" cepts: The Journal of Defense Systems Knox, Ky. Data could result in a tank-

"Yes, and significantlyl" This is the Acquisition Management, Vol. 5 width vehicle mine clearing system for
only acceptable alternative. It can be (Summer) pp. 190-213. combat engineers.
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CENTER FOR SOFTWARE MANAGEMENT EXCELLENCE

WE'RE PUTTING IN A FEW

PLUGS
ABOUT OUR

MANAGEMENT OF SOFTWARE
ACQUISITION COURSE

Plug No. 1. You'll got some grout Plug No. 3. Our course is a "load""'return" on the time you spend in you can handle.
class.

Managing software acquisition and Plug No. 4. We'll have some famous
development will always remain a guest speakers on "board."

significant challenge. This course
provides unique opportunities to "Plug No. . Is free. It wont take a
learn the tools of the trade. Nowherebudget!
else can you learn the DOD acquisi- ,MSAC is available to military officers
tion process, softwareacquisitionq in the grade of 0-3 and above in key
process, and software acquisition positions responsible for key deci-

development sions affecting a program. Persons
cess is built on a strong foundation of in equivalent positions in defense
the systems engineering process and industry are also encouraged tohow software development fits in the attend.
"BIG PICTURE". The DOD software

development methodology is present- MSAC is for the student with funda-
ed from both government and indus- , mental knowledge of weapon systems
try perspectives.. acquisition and the operation of the
Finally, managing for life cycle sup- program management office. This isport, the most important factor in- not an entry level course.
fluencing life cycle cost, is treated4 Plug No. 6. If you need more :""

with the respect it deserves. "input". . . -

Plug No. 2. We answer many of the Contact Lieutenant Colonel Ron
questions that "underscore" you Higuera or his assistant, Jeanette, at
management performance. (703) 664-3474/3477
We especially cover the principles of or AV 354-3473/3477
software acquisition management for or call the Registrar
DOD Mission Critical Computer Re- at (703) 664-2152 or J
sources. AV 354-2152.
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U hat's a burning question, thesedays and you probably have _________________

an opinion. I'd be very sur-
prised if you didn't. I'm not I ! E N S E
going to try and give you an

answer. Rather, I'm going to tell you
how we in the Air Force spend your
tax dollars-some of the facts wil pro- A R E Y 0 U
bably surprise you, and some may
shock you. In the final analysis, I hope E T
you will be better informed to answer G T T I N
the question yourself. Y 0 U R

By anyone's yardstick, your Air
Force is in better shape today than it M 0 N E Y S
was at the beginning of this decade. In
fact, we are better prepared and more W 0 R T
capable than ever before. That's what W
deterrence is all about. We've spent a Lieutenant General Bernard P. Randol h, USAF
great deal of your money to get to this
position, and it is reflected in more
forces-on-the-ramp, more spare
parts-and yes, some of those parts
were over-priced-and improved
quantity and quality of combat equip-
ment and training.

These capabilities haven't come
cheap. But when you realize the scope
of Soviet spending power, you may
gain a different perspective. The
Soviets have outspent us by nearly
$500 billion during the past 12 years.
That's more than all the money the Air
Force has spent this decade.

Let me put it another way. The dif-
ference between their spending and
ours-this $500 billion-is enough to
buy 100 new B-1 bombers, 1,000 new
F-15 fighters, 100 Peacekeeper ICBMs,
50 new attack submarines, 1,000 M-1
battle tanks, and still have half the
money left over for balancing the
budget.

I am not advocating that we attempt
to match the Soviets. Our priorities as
a nation are vastly different. They
build more than three tanks for every
one of ours, more than 13 artillery
pieces for every one of ours, 70
surface-to-air missiles for each of ours,
and two-and-one-half fighters for each
of ours.

What we need to do, and are doing,
is to procure the right number and mix
of weapons to deter aggression-no
more and certainly no less. We size our
programs to respond to the threat-
we are not interested in buying what
we don't need. We don't have to match What we need to do, and are doing, is to procure the right numbe
them one for one if our force is and mix of weapons to deter aggression-no more and certainil
technically superior. Let me give you
some Air Force examples: no less. We size our programs to respond to the threat.
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-The F- lb tighter-bomber is perhaps the F-15 and increase the effectiveness Its easy. really. When bombarded
the most successful single-engine air- of the F- lo by a factor of six But the with "horror stones' of overpricing on
craft ever developed. Our most recent missile is also costing us more than we such things as diodes, coffee pots and
bombing competition says it all: Our expected mostly because we allen wrenches, you become outraged.
top pilot dropped five of six bombs in- underestimated the technological People understand what an ordinary
side an area the size of a manhole challenge The only alternative, household item should cost, but find
cover This years last-place F-lb team however, is a great deal more it difficult to grasp concepts like
would have won the competition in expensive-build a lot more airplanes multiyear procurement, zero over-
l9,1 instead. pricing and cost-avoidance measure-
-Our Advanced Medium Range Air- -For the longer term, we are develop- ment.
to-Air Missile iAMRAAM) is having ing the Advanced Tactical Fighter
the most successful test program ever (ATF1, which, when fielded, will be Medi Accounts
tor such a weapon With its own built- our first new air superiority fighter in Unfortunately, the initial media ac-
in radar the pilot doesn t have to con- 20 years. It will have many more count of a "horror story" just gives you
tinue to track the missile to target capabilities than its future Soviet the shocking claim. When the full pic-
That means during any potential counterpart and will be much more ture is known, usually days later, it
future dogfight our outnumbered difficult to see. Compared to todays never gets the same coverage. I believe
pilots could take on more than one hottest fighter-the F-15--the ATF will the time has come for the military to
attacker simultaneously. The AM- be three times more survivable in air- insist that the whole story be told, and
RAAM will double the capability of to-air combat, and eight times more not lust the eye-catching headline. Let

survivable against surface-to-air me give you the whole story on the ex-
threats. amples I just mentioned.

Public Opinion -Did the Department of Defense

Does the average Amencan agree really pay $110 for a diode that pro-
with the way we are approaching bably costs less than a dollar?
deterrence today7 In other words, are Yes: in fact, we bought two. Now
we spending your money wisely? After this is not the whole picture, but the
all, public opinion is really a report portion everyone has heard. That price
card on how well we appear to be was challenged, and a refund was
guarding our nation's investment in its received. Later, we bought 122.000 of
future those diodes for 4 cents each!

A little-known appendix to the
President's recent Blue Ribbon Com- Every Air Force member has the
misson on Defense Management gives right to challenge prices they believe to
us that report card in the form of a be unrealistic: there were 10,000 such
survey of public attitudes, and it is not challenges in 1965. For example, a
good. sergeant in Panama challenged the

First of all, the average Amenican price of generator parts and saved theAir Force $3.5 million. This is what wethinks we spend twice as much on call the Zero Overpricing Program.
defense as we actually do The average and it began in 1979 The main point
American thinks we spend 46 percent to remember In almost every "horror
of the federal budget on defense, when story' that has occurred, a dedicated
the actual figure for last year. a year Air Force member made the discovery
of growth in the defense budget. was and started the challenge process
only 26 percent. You have to go back
to the 50s to find defense consuming rolling
nearly half of the federal budget. -Okay, but what about those $7.600

What is even more disturbing to me coffee pots that several congressmen

is that the average American also questioned?

thinks that fully 46 percent of every Seventeen years ago. between 1969
defense tax dollar could be saved, it and 1973 we paid between S3,500 and
only fraud and waste were eliminated. $7 400 apiece tor several replacement
Five years ago 71 percent of the na- hot beverage units for the C-5A air-
tion favored increased defense spen- craft We are guilty in this one. partly
ding, today that tigure has dwindled because of our own unrealistic
to just 14 percent specifications for the unit It had to

How could this happen? How could withstand 40 Gs. produce 12 fresh
the American public come to the con- batches per hour function in an
clusion that we are wasting almost unbelievable temperature range and
$100 billion a year' be field repairable
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We have since fought a war on cle self-serving Pentagon propaganda. We have
overspecification. Such beverage units The facts, however, when duly con-
are now off-the-shelf items for which sidered, speak for themselves. instituted
we pay $3,046 each, less than most Air Force acquisition is big business streamlinin
airlines pay for the same item. You The Air Force signs an average of more streamoining--
can't get around it-they are expen- than 13,000 contracts every day, reduce the cost and
sive, even at a fair price, almost 5 million every year.

We have instituted "streamlining." time of weapon
That is any action wm can take to Last year the value of those con-
reduce the cost and time of weapon tracts exceeded $53 billion. Based upon system acquisition,
system acquisition, while at the same this business volume, the Air Force while at the same
time maintaining or improving pro- would rank No. 4 on the Fortune 500
duct quality. The new C-17 cargo listing. Only Exxon, General Motors time maintaining or
transport is a great example: It now and Mobil did more business in 1985.
contains fewer than 500 specifications. Even if we are 99 and 44/ 1ths per- improving product
That compares with 15,000 for the cent pure, there is potential for qualy.
C-5A at a similar stage of develop- thousands of "horror stories." quality.
ment. This means that more off-the- US, 5 . R,..... , i ,kow , V. .. c ,..., ;~,,p,

shelf components can be bought at
lower cost.
-"Okay, okay," you say, "but what
about that $9,600 you paid for a sim-
ple little allen wrench7 Tell me you
didn't do that."

We didn't. That price was propos-
ed, challenged and withdrawn. In-
stead, we purchased the design plans
for $44 and manufactured the item
ourselves at a cost of 12 cents each-
not 9,600! 

*

Changes
The Air Force has since instituted

more than 100 changes in support
equipment procedures to break out
simple items for competitive purchases
and ensure that they are properly iden-
tified, screened and priced.

We buy many items from small,
disadvantaged businesses. In the last 18 It's a mammoth job and we aren't -The MX Peacekeeper missile, a
months, for instance, we have con-
tracted for nearly 280 support equip- perfect, but we are doing all we can to cornerstone in the President's Strategic
ment items this way, with a savings of improve. Modernization Program, could very
some 30-70 percent below what we Let's look at some good news. What well be the most successful new missile
would have expected to pay. The cost are we doing right? A great deal. in our history. We are 14 for 14 in

flight tests, with better accuracy than
avoidance is at least $10 million. - In 1981, we were asked to bring expected. Using our "should cost" price

Those are the facts. I believe the Air in the B-1 on schedule at a firm ceiling estimating scheme, the contracts for
Force owes it to the public to be more price. 'Couldn't be done," many critics the re-entry systems and vehicles are X
aggressive in telling our story. said The B-I became operational Oct $28 million less than expected. 4

1 -our first new bomber in 30 years-
In 1986, 1 had the opportunity to on schedule and under budget. I mentioned the operational success L,

write an article for Fortune Magazine You may know we initiated action of the F-16, but did you know that we
for the 'Other Voices' column. It wasentitled 'Leave Defense Procurement to reover monies from our C-5B con- buy this fighter under a multiyear con-
neited a nseroceamet tractor be, ause we believe the contract tract7 If it were bought under separate

Alone ; cited a number of examples may be overpriced. Did you also know contracts each year, the 1,200 aircraft
of what we are doing right for this important aircraft is on schedule scheduled for delivery would cost
America-what we are doing to pur- and already at least a half billion three-fourths of a billion dollars more.
chase the best weapons at the lowest dollars less than predicted? Assuming What does that mean7 One way of
possible cost we are successful in recovering addi- looking at this cost avoidance would

It is very possible that some Fortune tional money the savings will be even be to say that the taxpayer is getting
readers may have considered the arti- more a lot ot airplanes free of charge!
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The Future -We have strong emphasis on more information, called inserts tor
reliability and maintainability, what the record. This takes a great deal ot

What does the future hold', Mostly we call R&M. We will buy only time
more good news. systems that opera., reliably and can In 1985, the Wall Street lournal

-Competition is a key and we are be reasonably maintained or repaired reported that the Department og
doing very well. In 1985. we set a goal in the field. We halted a $250 million Defense responded to 84,148 written
for one-third of all contract dollars to program for a radar warning receiver inquiries and 592,150 telephone calls
be let competitively. Thirty-nine per- because the proposed system did not from Capitol Hill. To give you an idea
cent was the number we reached. The offer significant R&M improvement of how involved oversight has become
1986 goal was 42 percent, and through over the older one in use. We still need the same article reported that the Con-
the first 2 months of the fiscal year, we a new system, however, and two com-
sat at over 51 percent. Another 38 per- panies are competing. I do not want to whether or not our military clubs
cent are follow-on contracts, primari- give you the impression that our rela- should serve margarine. butter or
ly additional orders for items previous- tionship with industry is negative. In- both.
ly competed. Only about 10 percent of deed, cooperation and interaction is
our dollars are not being awarded essential to mainain the scientific and I don't want to give the impression
through competition. That's good technological edge essential to our na- that the Congress doesn't realize the
news for the American taxpayer. tional sedurity, extent of the problem, because it does.ta sMore than 18 months ago, Senator

Industrial Modernization Sam Nunn was asked by Aviation
Incentives Week what he thought about the ac-
We are engaged in a number of quisition system, and this is what he

cooperative efforts under our In- said:
dustrial Modernization Incentives pro- I really have the view that we've
gram, which encourages contractors to so encumbered the system with
increase capital investment, improve rules and regulations and red
productivity and reduce costs. The tape -- all with noble purposes --
program should yield more than S4 that the cumulative effect of it is
billion in savings during the next 15 just devastating. The way we're
years; some in industry think it will doing business now, if you came
save more money in an even shorter down from on high and you said A I
time. your job was to devise the worstt - l p

possible combination between
A great deal more must be done. the Congress, the Pentagon, and

The Packard Commission made all the elements, I think we've got
- numerous recommendations designed it.m to restructure the way we do business.

We agree and are adopting Continuing to work with the Con-
recommendations. gress, we are making the system better.

7 -* '.. - .Part of our national security Research and Development
depends upon getting our new systems There is one other very important

-Competition is nothing new to the into the hands of our operators sooner point and it has to do with the newest
Air Force. In 1971 we purchased the than we did in the past. This means argument being used by the anti-
short-range attack missile from two giving our program managers more defense establishment. They expect us
competing suppliers More recently time to do their jobs. But, it is not to believe that research and develop-- copetig suplies. Mre rcenty, easy. As oversight increases, so doestoelveharsachndeeop

we used competition to buy an alter- paperwork and, ultimately, the costs. ment designed to deter war is immoral
nate engine for our F-15 and F-16 or n d ultie tcss. and costly. But now, they also tell us
fighters. The net result comprises massive that the tremendous potential militaryregulations, procedures, directives, research and development has always
-The small ICBM is another great ex- documentation and review re- had for improving our daily lives is
ample. Martin Marietta won the con- quirements imposed on each layer in nothing but delusion. To say that is to
tract, bidding $500 million less than the the chain, from the Congress to the Of- ignore decades of scientific fact. I
government's estimate and $300 fice of the Secretary of Defense, assure you that the delusion is theirs.
million less than its nearest competitor. through the Air Force to the program D g p 0 s imanager and to industry. During the past 30 years, military-
-We are a demanding customer, and funded research and development hasthe vast majority of our 100,000 con- Ten years ago, four congressional spawned maor new industries: created

spawnedee major newsato inutre;crae
tractors fulfill the terms of their con- committees wrote legislation in tremendous new opportunities for jobs
tract. If they don't, we call them to defense: Today the Department of and wealth: and brought a new safe-
task. In 1985. we suspended or debar- Defense is overseen by 24 committees ty, comfort and convenience to the av-
red 60 contractors, double the number and 40 subcommittees. erage citizen that was beyond one's im-
of the previous year. We received $11 It is a real challenge for uniformed agination a few years ago. Spinoffs
million in volutary refunds from con- witnesses to testify effectively. Fre- of today give us only a glimmer ot
tractors who overcharged us. quently, we bring back requests for what the future can holdr
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The mind bole at the number of dothing super-alloy yams in draperes Let s not forget that the jumbo jet
examples of civilian spinoffs just from and bedspreads, and even the clothlike evolved from the military need for a
Air Force-sponsored research and paper of coffee filters-are all spinoffs wide-bodied cargo career not vice
development. The personal computer, of Air Force research and versa And what about the tremen-
maybe the world's fastest growth in- development dous impact of laser technology and
dustry, was once part of an Air Force satellite weather information. plus
research program into mucronumiatun- microwave ovens, transistonzed music
.,o and the integrated circut chip Military research systems. electronic games and, the TV
in the 19 .The digtal watch ad v theeio n r I could cite countless
calculator, plsthetmingandcontro and aeveaopment esampk
circutry for mo home also not only secures Thes examples ae just the tip tf the
automobiles and computers, also not oiceberg The future promises even
evolved through Air Force-sponsored our strength and more than the past has provided.
research in the 196M. Solar cell Looked at from this perspective.
technology that we bea funding at freedom, military research and development not
the same time has led to similarly onlysecuresourstrengthandfreedom.
amazing developments but at ennches our lives in ways that

Modem ceramic cookware that our lives in ways most Amencans will never realize
doesn't burn, discolor or crack under that most The Air Force goal is to ensure that
sudden temperature changes comes Americans continue to reap maximum
from the same material developed for Americans will benefits from their tax money
our ICBM nose cones. Graphite corn- Americans should ask for nothing
posites used in Air Force aircraft and never realize, less. and we will continue to demand
engines are now found in golf clubs. it from ourselves.
fishing poles, skis, tennis rackets and __ roou___.
race car bodies. The automotive in-
dustry is exploring advanced corn- a Lieutenant General Randolph
posites to reduce structural weight and Deputy Chief of Staff for Research
increase fuel efficiency in the family Detelopment and Acquisition U 5
car. Air Force has been nominated

by the President for appoint-
That's not all. The nickel cadmium ment to the grade of General and

battery that powers today's assignment as Commander Air
wristwatch: the "special cutting Force Systems Command to
edge" of your razor; the succeed General
carbon lining of Lawrence A
man's favorite Skantze who is
pipe; sturdy. slated to retire Aug
lightweight. 1 1987 This
non-breakable article if.
luggage; adapted from
sunglasses that remarks made in
darken as the Portland
sun gets )re the
brighter; past
lightweight tbe,
cold-weather

3-4
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M 1 L I -T .A t R Y ..

AN D DEFENSE_

IVAN POWII
By Martin Binkin

The Brookings Institution, 1986

1 ince World War 11, there Demographics are important to the be user friendly. If this occurs, some
have been numerous program manager. Until 1995, there personnel problems may be solved.
breakthroughs in the will be fewer people 18-23 years old to While built-in testing and automatic
technology used for warfare. utilize. Based on some estimates, active test stations may reduce the time
However, manpower impli- and reserve forces will have to attract needed to isolate faults, there is a risk

cations are often overlooked. Martin more than 50 percent of males quali- this equipment may make a system less
Binkin, a senior fellow in the Brook- fied for military service (assuming reliable and more complex because
ings Foreign Policy Studies program, there are no changes in force size), more things can go wrong. This could
explores the relationship between lead to downtime and unavailable
military personnel and technology. weapons.
The thesis of this book is that there is V N Training technology can reduce
little understanding of how technology some of the personnel gap. Instead of
will affect defense manpower re- front-end training, there should be
quirements. Training, reliability and more on-the-job training, and a shift
maintainability have taken a back seat in classroom training from theory to
to performance, schedule, and cost in a functional context. Job performance
the acquisition process. Binkin's book aids should be developed and used. For
provides insights to the issues in- example, the Navy tested a system call-
volved They are: ed NOMAD which was a shipboard
-The relationsip between military maintenance aid. Fault isolation was
technology and defense manpower completed three times faster, and mean
requirements time to repair was cut in half.
-A prospective lack of qualified peo- However, the system was not retained.
ple to deal with advanced weapon Four primary options exist for ex-
systems technolog yth

-Undersanding policy options suchpanding the manpower pool. They are.- Unestading picoptdeion sh a wider role for women, reduction inas improved equipment design, ad- turnover, return to conscription, and
vanced training methods, and more greater use of civilians (federal and
facient personnel utilization. contractor). Binkin advocates less

Since 1945. the military occupation complex systems or training concepts
structure has included a larger percent- which exploit modern training techno-
age of skilled technicians and Moreover, academic performance (as logies. He discusses options such as
specialists While weapons will prob- measured by the Scholastic Aptitude reducing the demand for skilled peo-
ably look the same during the next Test) has declined in the past 20 years. ple or expanding the pool of qualified
decade. there will be unseen embedded If weapons become more complicated, candidates without increasing person-
technologies in the weapons platform there will be even fewer qualified per- nel costs or unduly sacrificing military
With a policy of qualitative superior- sonnel to use these systems. One way effectiveness.
ity rather than numerical superiority, to minimize personnel shortages is to
technical skills are crucial for design and develop reliable and main- As the military career has become
operating, and maintaining present tainable systems to reduce the more attractive, the cost of the replace-
and future weapons systems There is maintenance wor, load. Modulariza- ment pipeline has become more expen-
concern that personnel estimates have tion. and remove and replace are two sive Conscription is one way to reduce
been initially low possibly to reflect maintenance approaches. and very the uncertainty of the number and
lower life-cycle costs. Planners need to high speed integrated circuit (VHSIC? qualifications of the volunteers
have accurate numbers on the skill mix technology has the potential to im- However, it may do little to retain peo-
and qualification levels. prove reliability, increase self test and (Continued on page 40)
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In contracting .the risks assumed by
the seller and buyer are balanced by________________________
the price and potential profit. There
are easy-to-do jobs because par-
ticipants are able to understand

problems, and perceive alternative (I'0ho 1b I!D
methods to handle the problem more
satisfactorily than others can. They
have mastered the technological risk
and the cost to satisfy customers' needs
with reasonable assurance of makingI %I* loo t 41)

a profit. The buyer has determined a
reasonable price to pay to satisfy prob- -_H _E

lem resolution through the free-market
system. The government takes some C H A N G I N G
isk in its purchase of products and ser- N N
vices, and the contractor takes some B A L A N C
risk in estimating the cost to deliver.
The balance of risk between govern- 0 F R I S K I N
ment and contractor has shifted, how-
ever, during this political administra- C 0 N T R A C T I N G
tion. The shift increases the risk to
companies selling to the government
through the Federal/DOD procure- Troy V. Caver
ment process.

Let's look at some changes in the
aerospace industry environment for -The DOD aerospace market is domi- -Recent legislation directed changes
some identification of the problem that nated by one large buyer, the Depart- in the DOD procurement policies;
may have been aggravated during the ment of Defense. Competition in Contracting Act, July
past 6 years to cause that shift. The -Sellers to the DOD aerospace mar- 1984.
following are facts used in examining ket must adhere to Federal Acquisition -Procurement contracts of major pro-
the problem. Regulations (1984). grams in DOD exceeded $50 billion in
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1986 (they exceeded $50 billion in 1980 dollar business with DOD will require accountability. This is demonstrated
dollars for the major selected acquisi- an understanding of the risk under- by ideas like "gainshare," where sav-
tions alone per DOD program, Analy- taken in the contracting instrument ings are to be shared with industry par-
sis and Evaluation Office). and procedure. ticipants. Other examples of this think-
-Risk is being used as a term having Several items appear to have con- ing are found in the following federal
some probability of an occurrence that tributed to the change in risk. The programs or initiatives:
will provide measurable consequence. following were identified in either the -Industrial Modernization Incentives
Combining probability of occurrence government environment or contrac- Program (IMIP)
and consequence, given the occur- tors' business environments that are -Acquisition Streamlining Initiative
rence, yields risk. likely to impact on either risk to the -Value Engineering

contracting company or the contrac- -DOD/Defense Industries Quality
The following are not facts, but are ting government agency. The pro- Excellence Program

assumptions considered reasonable bability of occurrence and the impact -Promotion of Contractor Manufac-
and relevant to the issues. or consequence of the occurrence is turing and Productivity Improve-

-The price for the exchange between likely to be adverse; this could happen ments.
a buyer and seller represents the if the government or contracting com-
known or anticipated risk. pany are not aware of the change or These initiatives, relatively new as a

-The risk in contracting with the how to react to that change, given that package, also are reflected in the think-

government is discovered during a it is undesirable and does, in fact, ing of Japanese industry, which

long time period based on lessons occur, encourages:

learned from the contracting organiza- -Workers to assume responsibility for
tion, its customer, and other Changes in DOD/Industry quality
contractors. Relationship -Integrating and dealing with sup-
-Federal Acquisition Regulations ronsi pliers to get higher dependability in
have been developed throughout the From my observation, there are two supplies delivered
years based on conflicts arising bet- opposing philosophies driving -Making investments as necessary to
ween perceived objectives and goals of guidance to industry and to govern- get results of improved producibility;
the three branches of government; Ex- ment program managers-productiv- i.e., robotics or flexible manufacturing
ecutive, Legislative (often representing ity and legalism, systems
the large contractors in congressional Productivity initiatives appear to be -Dedication of management to drive
districts), and Judicial. headed up, according to production down cost and decrease defects
-The continued .'conomic success of "gurus" in the government. Their -Early concentration of production-
any contractor doing multibillion policies emphasize quality and shared worker efforts to remove errors from
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production design and drawings, thus ing of roadblocks, and an ability to mothers with small children who want
yielding steeper learning curves, manage complex and "intellectual" to work but can't leave children alone

On the other hand, we have contract- automated systems. Therefore, follow- at home, elderly people not willing to

ing and accounting advocates ap- ing are specific areas of change based commute to designated work location,
proaching the problem from a legalistic on these guidance trends, and handicapped people not able to fit
point of view. They are authors of the Technology Skills constraints of work location. More canp ion be allocated to these potential workers
competition in contracting act, the American children study one-third with automation delivering completed
writing and delivery of detailed design to one-half the math and science products; i.e., market analysis, plantand production specifications, the studied by their Japanese and Rusia cpciyotmainetrwitn
evaluation of "cost realism," arms ussian capacity optimization, better written

length negotiations, and testing each peers. In 1983, one in five American job descriptions, strategic planning op-

batch of items received for the required adults lacked minimal reading and tions, product mix opportunities,
qathoitms andequity. othe adv s writing abilities necessary to meet training plans, profitability analysis,quao anttod quality. The advocates demands of daily living. Yet, the need specification reviews, and producibili-also want to establish a measurement is toward greater skill requirements in ty evaluations.standard for what a worker can do,mehncladlctilegnerg

and hold the company to achieving mechanical and electrical engineerng General Management Perspective
that, rather than providing for the pro- fo prtosadsrieo h e
ducibility of the design to make it technology production processes. The As emphasis changes toward total
easieiriy for the orker to ce T result is an estimated 35-40 percent un- system optimization, management will
easier for the worker to produce. The fulfilled increase expected in required need more generalists as opposed to
philosophy is to establish criteria and workers with electrical and mechanical specialists. However, focus needs to

vate wovil maitain amlenel ofear" skills by year 2000. shift toward the manufacturing, mar-
vocates will maintain a "level of fear" keting and communication skills and
over subordinate or supplier to possess Labor Relations less toward financial analysis.
a "real threat" should the company fail The role of labor unions is shifting os i
to perform as contracted. Failure is met from extracting the highest labor pay- Cot Realism
with punishment -debar, fine, penal- ment from the organization to getting The government is putting more em-
ty, no further business. The company greater worker participation in the phasis on cost realism of both cost
evaluates success by knowing, legally, method of work and job team opera- estimates from contractors and realistic
how to survive getting the product ac- tions, with training of existing workers total program cost estimates from pro-
cepted during the acquisition process, to remain employed and competitive gram managers. There is a late 1985
rather than by the evaluation of the as an industry. Without a cooperative handbook for program management
product delivered, approach in long-range/strategic plan- and source selection personnel spon-

In Japan, the first philosophy has ning, jobs and profits will be taken sored by the Navy Office for Acquisi-
been shown to breed a partnership per- from this country by foreign com- tion Research which is applicable for
spective with a sense of responsibility petitors willing to work for less for the all military services. This book, which
for the product and a long-term ac- short-term. Expect conflicts and possi- spells out policies for each service per-
countability for the process and rela- ble strikes in organizations not willing taining to source selection, purposely
tionship. The second philosophy, as to make needed changes. provides methodology for evaluating
demonstrated by U.S. Government Training contractor cost proposals for realism.
contracting experience, breeds a single The book concentrates on government
objective of profit maximization based The number of workers 18-24 years cost estimates being a baseline, similar
on the single contracted transaction as old entering the work force annually to "should cost," as well as surfacing
long as the company operates within will drop 20 percent from 1983 to 1993, the risk of program complexity and
written constraints. From McGregor's from 28-23 million per year. The pre- uncertainty for inclusion in the evalua-
management perspectives, we would sent trend toward more automation tion. Program managers and contrac-
probably label advocates of the first will make the unskilled worker less tors who don't understand the impor-
philosophy as "Theory Y" practitioners compatible with projected needs; a tance of providing cost estimating
and the second group as "Theory X" shrinking availability of capable "wedges" for unknowns are likely to
practitioners. workers will require a shift toward cause their programs and/or their

more in-plant training to obtain re- futures to be terminated.
Trends and Future in Contracting quired skills. More companies are like-
With the Government ly to require increased in-house educa- Shift to Fixed-Price Contracts

The trend in production is away tion and training programs to teach Recently, there has been a tendency "Y
from the manual mechanical task, with basic skills and speciality require- for DOD to make greater use of fixed-
limited job descriptions where blue- ments. price contracts even for research and
collar workers are the source of prin- development work. The main reasons
cipal value added. Replacing the Service Centers for this have reportedly been to make
mechanical task is a larger contribution With the capabilities of personal- contractors more realistic in their cost
from the management team, putting sized computers, and communications estimates for research and develop-
teams together having better flexibili- via normal telephone lines, it is possi- ment work, and to encourage them to
ty in job actions with broader job ble to employ a portion of the work- make greater efforts to control their
definition, more and better communi- force not now contributing to the gross costs once the work is under way.
cations, continual finding and remov- national product. These include However, DOD contends that its poli-
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cy is to choose the type of contract that stead, telling "what" is needed. This Production Investments
is appropriate for the work to be per- approach for major systems is similar Recently, there has been experimen-
formed. If a contractor is required to to "form, fit and function," often us- tation with DOD, particularly by the
perform beyond estimated effort, the ed for subcontracting subsystems. The Navy, with requiring contractors to
impact may be significant. The larger documentation on streamlining has provide initial funding of production
the contract, the greater the impact the many government programs targeted special tooling and production test
failure is likely to have on the economy to implement this new concept. equipment. The Congress also encour-
of a congressional district; therefore, Streamlining includes promoting use of aged this approach in the FY 1987
the more important the performance is commercial products, including non- DOD Appropriations Act. However,
likely to be perceived by the congres- developmental items and pre-planned there has been substanti I opposition
sional representative, product improvements, by members of OSD, service chiefs

Fewer but More Intensive R&D other than Navy, and some members
Efforts of the Congress to adoption of this ap-

The Navy, in 1986, cut 500 separate- proach as standard DOD policy, and
lyTfuned R&Dy ipro9rmto 95 . The- it is unclear at this point how this issuely funded R&D programs to 395. The will be resolved. The risk in this area

House Armed Services Committee
staffers are pressing in the 1987 budget the Congress. In December 1985,to get the number of programs reduced guidelines were published discussing
and to develop more and stronger sup- "gainsharing," which is a potential for
port for surviving programs. Expect a company to make more money by
the contractor to be required to par- taking action early to reduce cost. The
ticipate in risk sharing in full-scale successful company gets a share of the
development phases with fixed-price savings. Other production efforts deal

with promoting the use of producibili-
Design to Cost ty engineering and planning, quality,

The government now requires con- and excellence programs. Emphasis is
tractors to design items to stay within being placed on criteria used in deci-
predetermined cost constraints. The sion reviews by the Defense Acquisi-
term, "Design To Cost," has been used tion Board (DAB), and source selection
often, with emphasis 10 years ago be- criteria for program and contractor ap-
ing on Design to Unit Production Cost. provals in examining their ability to
More recently, with 1983 publication produce in a cost-effective manner. Ex-
of DOD Directive 4245.3 on Design to Since the end of pect future profit objectives for
Cost, emphasis in words shows a shift negotiated contracts to give increased
in concern to the long-term affordabili- 1985, each military weight to the magnitude of a construc-
ty of the item being operated and sup- tor's investment in plant and equip-
ported. There is also guidance in that service has assigned ment. Greater emphasis is likely to be
directive that design should be for tplaced on the evaluation in production
reduction of life-cycle cost. This docu- advocates readiness reviews.
ment is being supplemented with DOD oversee Industrial Modernization
4245.3 H, which is a handbook for the
directive. Emphasis from other studies streamlining, Improvement Program
encourages identification and fewer iThe government is emphasizing im-high-cost tests. including promotion proved profit potential through the In-

Streamlining of commercial dustrial Modernization Improvement
Program (IMIP). This program is an

Since the end of 1985, each military products. ongoing effort to upgrade manufactur-
service has assigned advocates to ing capabilities of government contrac-
oversee streamlining initiatives. These tors. Funds may be provided through
start with a scrub of the requirement a roram contract to improve the
when a program gets initiated; this Present plans for at least one DOD pg
happened with the T45 Navy air service, the Army, includes reducing manufacturing capability and will
trainer when 50 percent of R&D funds concept exploration and demonstra- most likely be funded at a greater level
were reduced from the program. Then, tion validation into a single effort, if met with matching funds from the
the effort will be to tailor reports and proof of principle, to be completed in company. This subject was addressed
requirements to get only what is re- 1-2 years and a combination of full- in a GAO Report dated Sent. 6, 1985
quired. Early industry involvement is scale development and production (NSIAD-85-131).
encouraged to get different ideas re- "prove out" into a single period of ap- An Amendment
garding what can be done to achieve proximately 4 years. The Gramm-Rudman-Hollings
a better product. One effort included The acquisition plan of all programs Amendment requires cuts in the mone-
in streamlining is moving away from is being reviewed by streamlining ad- tary outlays to meet predetermined
telling industry "how to do it" and, in- vocates before approval, budget targets to reduce the federal
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deficit. Amendment language assures permitted it to retain data rights of any which will provide common risk defi-
that cutbacks in budget funding to work performed through that effort. nitions, "how to" guidelines, and
meet deficit targets not impact one, Recently, some within DOD have sug- policies on decision-making with risk.
large program. Implementation of this gested that the government should The DOD Risk Management Guide is
congressional amendment to reduce receive certain rights to data developed expected to be available through the
the federal deficit across-the-board has by contractors with independent Defense Systems Management College
the potential to impact every program. research and development funds, pro- in 1988.
The military services and program vided that a substantial portion of
managers are being told that reduc- those funds resulted indirectly by Budget
tions in cost are not to result from DOD contracts being performed at the Continuance
reducing the quantity of items. Any time of their expenditure. At this point,
programmed funds not obligated ear- it is not clear how this issue will be Many changes in the federal govern-
ly in the appropriated year are likely resolved. However, if Defense Depart- ment the last 2 years are likely to shift
to be at risk. If these are funds that ment policy in this regard is changed, the congressional funding of the DOD
have a high-leverage payoff and can't this may result in contractors doing budget at the requested level. The
be obligated immediately, they should less independent data research and in Reagan Administration provided ma-
be protected by "spelling out" the im- contractors refusing to provide rights jor increases in the DOD budget for
pact their loss would have. A viable to the government. Investment of 1980-86 with the initiation of many
"fall-back" position at varying levels funds with expected retention of data new systems. In fact, it is unlikely thatof funding for every major program rights is now a higher risk use of funds, the Congress can afford to provide the

under contract should be developed The DOD aggressiveness appears to be planned funding for many of the ma-

jointly by government and industry based on a desire to provide for jor research and development or pro-

program managers. The potential en- technical data to enhance competition. curement programs started during the
forcement would make future funding first 6 years of this Administration. In

of new-start programs high risk; there Risk addition to the risk of continued fund-

appears to be a question about the will- Management ing to complete the required procure-
ingness of the Congress to enforce all Since 1967, there has been the ment actions initiated, the operations
provisions. It is a "sleeper" in terms of necessity to manage the risk of major and support burden is usually twice the

future funding risks, technological, financial and contrac- curement cost of a system. The initia- 

Another Amendment tual outcomes. This was recognized by tion of so many new programs in an

DOD leadership as important for environment of future budget con-
The Nunn-McCurdy Amendment assessing the effect of trade-offs and straint will force voluntary cancella-

having an average unit program a technologies pursued. Senior general tion of some programs, continued ex-
quisition cost, or average unit procure- officers in the military services are in- pansion of an already record deficit, or
ment cost increase beyond 15 percent stilling a sense of management con- loss of congressional or governmentalment csinraebyn15prntcerning not only the cost or technical
since the last baseline (annual), to be performance resulting from decisions, advocacy. Any contractor or military
reported to the Congress. The impact but the risk ultinhfro decisions, service advocate with a new program
is a function of whether the right bud- the advent of streamlining and several requiring long-term continued funding
get was developed to begin with, or theudet osre aioni acnd, sever should develop alternative fall-back
whether the program was underesti- nbudget reduction actions, senior positions for survival with reduced
mated and must be continued with un- dustry not only has been forced into funding levels.

derestimated and budgeted funds. early decisions but that these decisions
Most at risk are training and support may have increased the risk in pro- Delegated
because they are areas most often not gram success. Program managers in Decision Levels
included in the early estimate and are the government must be made aware The DOD initiated a policy of
first to be sacrificed when program of these risks and of those transparent delegated decision-making to lower
funds are scarce. The loss or reduction to the industry (budget, political, user levels with reduced formal require-
of spares are risks. In both cases, the advocacy, changing threat, etc.) before ments, history dictates that the Con-
real impact of losing funds falls on the they can work the program in its totali- gress will continue to use program
user in operations, long after produc- ty for successoeinl eom evg
tion is under way. Should this be the funds for regional economic leveling
case, the contractor should offer to In 1985, the Government Account- decisions. Expect government and con-
provide a warranty, properly priced, ing Office visited more than 25 govern- tract program managers to have more
for the period required to recover from ment programs and many industry latitude for conflict resolution, and ex-
the neglect. program offices to identify their uses pect them to have a requirement to

of risk in decision-making and system keep abreast of congressional ad-
design trade-offs. The GAO wrote a vocacy on programs of concern to

Data Rights report in April 1986 and showed the reduce risk of loss of funds. For exam-
Data rights are the proprietary results of their examination of Office pIe, a low-rate initial production report

ownership of contractors protecting of Secretary of Defense implementa- must be received by HAD/SAC and
their inventions and procedures. In the tion of risk policies. The Department HASC/SASC before the Secretary of
past, independent research and devel- of Defense chose to develop a response Defense can approve the decision
opment (IR&D) efforts by a company to the report by developing a guide memorandum for full production.
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Industries' Changes legislative process, we may be losing Product
Will Impact DOD business to international companies Liability

producing and selling for lower prices. A court decision in May 1986The Uw. marketplace is open to the Recognizing this problem, the govern- (Washington Post, May 28, 1986), heldoutside world. It is estimated that 70 ment said April 1, 1986, that import that pilots killed in Bell helicopters duepercent or more of U. S. goods now taxes would be imposed on products to design errors could not sue the
compete with equivalent goods made of emerging Third World countries, manufacturer. This was due largely to
abroad. The production workforce For contractors doing government Bell's having identified the problem
emanates from lower-cost labor business, there must be a recognition and submission of three engineering
sources; it is expected that, by 1990, of higher risk in future market change proposals (ECP) to correct it.
85 percent of the 36 million people availability with the probability that The government turned down the first . I ,
entering the workforce annually will other than U. S. contractors may com- ECP and had failed to act on the other K" '
be from Third World nations. pete for the contract. two. While this may not be a binding

In this international competition, the precedence for future product liabili-
U. S. advantage appears to be technol- ty cases, it turns the tide in the face of
ogy advancement and flexible produc- large multimillion dollar claims
tion systems producing whatever awarded in recent lawsuits of commer-
customers want. This is an advantage cial products.
because these systems require skills and
education not yet available from Macro
developing nations. The U. S. disad- Projects
vantage is higher cost for wages, Large programs requiring heavy cor-
materials, and labor productivity. Ad- porate investment may be attractive
ditionally, since most industrial high- . but the chance of failure puts too much
cost capital processes have been in- at risk. A growing technique for risk
stalled recently in developing nations, reduction is the international joining of
many comprise more recent technol- forces for working major projects,
ogy. It is estimated that the United such as:
States needs $60 billion to upgrade -Space exploration
facilities in the next 10 years to be com- -M nn thp e se lo or s
petitive in steel production alone.-Mining the sea floors-Building a tunnel under the English

Design for production is a key to Channel
reducing cost. This requires a focus on -Space defense initiative
design for ease of assembly in the ear- -Undertakings to make desert land
ly stages of a systems development, fertile and usable
Japan, with a labor shortage, focuses -International space travel
on designing for automation which re- Expect the -Defense of common principles
quires early detection of cost-reduction (World War II).
techniques before installing the auto- contractor to be These projects are large and tax
mated equipment. The United States r e g o i
has a labor surplus and often is required to resources of organizations. Notice thatopposed by labor unions protecting the inost of the projects listed are national
workforce when automation is participate in risk initiatives. However, individual com-inanne panies or corporations may have aplanned. sharing in full-scale need for risk sharing and the concepts

The United States represents the big- d o phases on how to do it may apply when
gest market in the Free World for development phaundertaking projects too large or too . -
manufactured goods. It appears that with risky for a single company. Motivation
international competition is real and fixed-price for such an undertaking may be: 4.
has very few barriers in this country. contracts. -Financial
Yet, funds spent by the Department of -F al
Defense are still used by the Congress -Talent
for economic leveling throughout the C-Smoothing of cash-flow limitations
United States. While this may make Completed Contract -Technology development and : .-.
the United States distribution of Basis of Taxation sharing
business more equitable, it provides Until 1986, contractors could report -Shared risks
business to other than most efficient income after a contract was completed. -Aid in overcoming political barriers.
producers; i.e., not the most cost ef- This meant that for long-running pro- What can be concluded from the
fective (disregard social value of the duction contracts, the period of con- above7 The contractor or government
decision). It is the final price paid that tract completion might be 3-4 years program manager reading and under-
is considered with outside competition. after receipt of partial funding. Indica-
Hence, while a congressman or staff tions are that this will change in 1987. N Mr. Caver is a Professor of
may be trying to protect jobs in the The input will be increased taxes and engineering management, Technical
congressional district through the reduced cash flow to industry. Management Department, DSMC.
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standing the impact of changing risks develop viable alternatives to handle aook Review
should understand that the shift of risk the risk. The potential contract cost
has changed. Some specific conclu- risk and business risk will restrict the (Continued from page 33)
sions follow, market to only those who can survive

the extra government requirements. pIe with experience, and may not help
The changing laws and policies iden- Greater profits are available for sur- quantitatively. The greatest concern is

tiffed in the problem and analysis sec- cthat too many people have been re-
tion of this paper provide evidence that viving contractors. U tained in unskilled or semiskilled posi-
the balance of risk has shifted to put References tions. This may be due to the concept
the contractor at more risk. Since the of equal pay for the same rank and
government will use more fixed-price 1. Bemis, John C., "A Model for Ex- seniority.
contracts, the price bid will require amining the Cost Implications of Pro- Congressional ceilings on military
that the contractor cover any addi- duction Rate," Concepts, pp. 85-94, and civilian manpower have en-
tional cost from risk areas under the Spring, 1981. couraged the use of contract personnel.
bid contract price. This means that for 2. Black, Norma, "Probes of Overdependence is a concern. A
the same price, the government is get- Defense Firms Increase," Washington Government Accounting Office study
ting a better deal than before the risk Post, p. A9, Feb. 23, 1987. in 1981 found 6,000 contract person-
shifts.

Due to the piecemeal way they oc- 3. Buffa, Elwood S., Meeting the nel in overseas positions which were
curred, these actions will not be known Competitive Challenge: Manufactur- mission essential. There is concern they
to many contractors; and will not be ing Strategy for U. S. Companies, may seek to leave jobs should the
put in context by many others, even Dow Jones-Irwin, 1984, p. 11. potential of war increase; another con-cern is their relationship with the user.
though they know about them, regard- 4. Caver, T. V., "Cost Risk in Con- The contract personnel could recom-
ing impact on company or corporate tracting Production," Program mend system modifications or contract
future profitability. Consequently, Manager, September-October 1986. changes which increase their firms'
many contractors can expect to be sur- 5. "CICA: What Price Competi- sales. Finally, since contract personnel
prised during the next 3-4 years as they tion?" Defense Electronics, pp. 43-48, work with uniformed personnel, pay
continue to bid on projects with the ex- November 1986. differentials for the same work could
pectation of doing business as usual- cause morale problems.
including making up reduced early 6. Competition in Contracting Act,
profits on later phases of the develop- the Congress of the United States, Binkin points out that more research
ment or production contract. What 1984. is needed on the costs and benefits ofment or podtfiniong ostrat ate 1. Cthese options to hedge against short-
can you do after finding you must take 7. Cost Realism Handbook, Navy falls in quantity and quality of person-
action in an environment where risks Office of Acquisition Research, nel. However, he says the greatest
have shifted?/ Government Printing Office, 1985. promise appears to be in applying new

Here are some ideas. Any contrac- 8. Deficit Reduction Act, The Con- technologies to the training base to
tor now having a contract with the gress of the United States, 1984. give a more productive technician
government should make a thorough 9. Humphreys, Kenneth K. and corps and, perhaps, an expanded pool
assessment of risks in proposed actions Paul Wellman, Basic Cost Engineering, of technically qualified people. u
and the business environment of the Marcel Dekker, Inc., New York, N.
contracted effort. This should be done Y., 1987.
before proposing a contract. 10. Institute of Industrial Engineers, Michael G. Krause

Future proposals should include suf- Aerospace Division Conference Pro- Professor, Educational Research
ficient information on the recognized ceedings, Feb. 11, 1986. DSMC
risk to convince the government that
you understand the problems. Presen- can t
tations should identify areas where the
government can aid in risk reduction; Edmund T. Pratt, Jr. has been organization a leader in its field and
i.e., funding for early ordering of long awarded the Henry Laurence Gantt creating a statement of corporate
lead times, approval of priority status. Medal by ASME and the American philosophy that sets high ethical stand-

The price bid should include not on- Management Association (AMA). The ards and emphasizes the organization's
ly products to be delivered but busi- medal is awarded annually for responsibility to both individuals and
ness and contractual risks incurred in distinguished achievement in manage- groups as well as communities; for his
bidding on new government contracts, ment as a service to the community. continuing efforts to improve the
commensurate with the increase in the It was established in 1929 and economic climate of both the city and
competitive nature of the business, memorializes accomplishments and state of New York."

Realize that any consideration for community service of management The ASME members on the Gantt
bid and proposal by contractors in the engineer, industrial leader, and Medal Board of Award are David D.
future should include an internal ex- humanitarian Henry Laurence Gantt. Acker, Nathan H. Hurt, Jr., Frank S.
amination of not only the contractor's Pratt, chairman and chief executive Locke, William K. McAleer, and
ability to identify risks, but of the com- officer of Pfizer, Inc., was recognized Robert Simmons. 0
petitor's ability to recognize risk and for "managerial skills in making his
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major study, "Total Risk and schedule slippage. The 18 poten- from 1976 regarding respective pro-
Assessing Cost Estimate" tial explanatory factors examined in grams. Included were TRACE and
(TRACE) has been completed the study included: non-TRACE programs. To ensure all
assessing effectiveness of an -Size of program in millions of understood data requirements, all pro-
Army Materiel Command dS rom igram offices were visited at least once.

acquisition strategy. Total Risk Assess- dollars To obtain good quality control, direct
ing Cost Estimate was introduced in -Degree of program technical risk channels of communications were
the mid-1970s as a promising technique -Stability of program managers established with key program office
to improve management of research -Stability of key program office personnel. As a result, there was a
and development programs. Seventeen personnel response rate of 98 percent with 41 of
major Army research projects have -Education of program office key 42 major projects participating.
used TRACE, and more than 40 major personnel
Army projects participated in -Stability of operational Resultsevaluating this specific problem: Has requirements
TRACE reduced Army research cost -Degree of contractor support Models were designed to analyze theoverruns and development time' A -Number of contractors effect of each of the 18 factors.

questionnaire was sent to all program -Experience of program manage- Table 2 lists 12 factors examined and
management offices providing insights ment office personnel shows whether each had a significant
into program managers attitudes about -Amount of competition effect on cost overrun cr schedule slip-
TRACE. -Resource and L udget support by pages. Unlisted factors were insignifi-

This article concerns study results himtheadquarters cant. Table 2 revealed that results were
Ths martles nerns sty euts -Estimated amount of contractor interesting and, in some cases, unan-

and makes inferences about the future buy-in ticipated. For the cost-overrun model,
of risk assessment in research and -Accuracy of initial baseline cost stability of the program manager and
development programs. estimate TRACE were variables expected to be

Data collected concerned the largest -Realism of schedule significant; neither turned out to have

research and development programs in -Degree of testing much effect on cost overruns.
the Army Materiel Command during -Soundness of the program Although there were programs with
the past 10 years. Subsequent analysis manager strategy high cost overruns and a high degree
employed econometric modeling -Use of TRACE or non-TRACE for of instability in program management,
techniques to identify factors respon- each program there were other programs with low
sible for cost overruns and increases in -Length of contract, cost overruns and instability in pro-
development time. The study iden-
tified major causes of cost overruns There was a survey of approximate- gram management. On the other hand,
and schedule slippages. For a complete ly one-half of the Army program of- technological risk and -
list of programs included in the study fices. All Army program offices were contractor buy- ,

see Table 1. asked by Army Materiel Command, -
RserTablesheadquarters to provide OF.. -
Research Design historical data .

The units of analysis or response "
variables used in the study were a par-
ticular program's W " "
annual cost -
overrun o
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ruble 1. JlArmy PlP gram u w mNm~t' w a that more experience in the programmanagement office would result in bet-
ter management, hence a lower cost

Program Office Programs overrun. The reason for this counter-
intuitive effect can only be surmised;

Advanced Attack Helicopter Arm AtE Hel (AN); TAOS that is, a more experienced program
Advanced Manportable Weapon System VIPER; AMWS management office may contain

Aircraft Survivability Equipment Various leadership that is more performance
Army Helicopter Improvement Program AHIP; ASH rather than cost oriented.

In the schedule-slippage model,

Army Tactical Communications System ATACS technological risk and testing were an-

Blackhawk Helicopter Blackhawk ticipated to be major explanatory fac-

Bradley Fighting Vehicle System IFVS; Bradley tors. They proved to be significant fac-
tors in this study, as were education

Cannon Artillery Weapon System CAWS and length of the research and develop-

CH-47 Modernization CH-47 Chinook ment contract. Also, using TRACE
Chaparral/Far _Chaparral; Fear had the anticipated effect of reducing

schedule slippage. As more testing and
Cobra Cobra longer research and development con-

Defense Communications System Various tracts were permitted, slippage was
Division Air Defense Gun -DIVAD reduced. On the other hand, higher

levels of technological risk increased
Field Artillery Tactical Data System FATDS schedule slippage. Education was the

Firefinder/Rembass Firefinder/Rembass one variable not having the anticipated
effect. In the cost-overrun model, it

Hawk Hawk was shown that increasing the level of

Hellfire/Ground Laser Designator Hellfire/Gld education in the program management

Light Armored Vehicle LAV office resulted in less cost overrun;
however, the opposite was true in the

Multiple Launch Rocket System MICNS slippage model, where more education

Modular Integrated Comm & Nay System MLRS resulted in more schedule slippage.

Multi-Service Communications System MSCS It is difficult to explain this result.
Possibly, more educated personnel are

Nuclear Munitions Various conservative decision-makers, and

Operations Tactical Data System OPTADS tend to examine alternatives longer

Patriot Patriot and are less inclined to make early
decisions. This would reduce cost

Pershing Pershing overruns but increase schedule

Position Location Reporting System PLRS; TIDS slippage.

Satellite Communications Various It was interesting to note the major

Single Channel Ground Airborne Radio SINCGARS effect of another variable included in
the analysis; that is, the effect of the

Smoke/Obscurants Smoke/Obscurants particular project office studied. The

Stinger Stinger implication of a project producing a
Rote. Piloted Vehicle APY significant effect appears clear. Well

Remey managed projects tend to produce

Tank Systems XM1; Abrams good results every year; projects with

Tank Main Armament Systems TMAS past problems do not get better. In-
-_ _ _stead, the analysis indicated they con-

Test Measurement Devices Equipment TMDE tinue to experience problems.

TOW TOW Results of the questionnaire in-

US Roland Roland dicated program managers are uncer-
tain of the TRACE effect on cost over-
runs and schedule slippages. Another

in had been anticipated as significant In the cost-overrun model, cost research and development initiative,
explanatory factors for cost overruns. overruns increased as the amount of budget-to-most-likely cost, was
Both of these were confirmed as signifi- risk, program management experience, perceived as a stronger program in ac-
cant. The most surprising factors were and buy-in increased; and decreased as complishing these same objectives.
education and experience; these the level of education in the program
variables were expected to have minor office increased. Of these four factors, Conclusions
effects, but both proved to be the effect of experience appears to be This research considered the effect
significant. counter-intuitive. It was anticipated on program cost overruns and
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schedule slippages of many acquisition S a. p Of Fvh m
related factors, many of which are o e" wi, m g a..
under direct control of Army manage-

ment and others of which are partial- Facto Cst owmas Scheluk Slpps
ly controlled. Top management is con-
cerned primarily with factors that are
controllable and have significant in- TNbil bk *(+)
fluence on cost overruns and schedule
slippages. It was clearly determined *(-)+
that the primary variable.
technological risk, helped explain cost E PW+"
overruns and schedule slippage. This
corroborated earlier research that con-
cluded technological risk was a signifi-
cant factor in cost overruns. Unfor- TRACE I *-)
tunately, this variable is controlled *(-)
only partially by Army management. Too"
Often, program requirement decisions
are cast in a light that makes it difficult U60 d C (-

for Army decision-makers not to opt
for a technological advanced solution Progra I
to a systems development problem.
This research suggests that manage- h et IU I
ment should carefully weigh benefits
of high technology versus cost over-
runs and schedule slippages that ap- 0"M f Competu
pear likely to accompany such high
technology alternatives; also, should
fund advanced technology develop- Amet R Sutiel I
ment to reduce technological risk in
system development programs. Key: * Sigehfiant IMpac (+) Mu s af dre

The value of TRACE as an aid in I a"lMlcl t (-e famIn epp flt I e
controlling schedule slippage appears
to be another important result of this
research; the primary model used The fact that project was significant tor found insignificant in this research;
demonstrated that approximately 1 in the model suggests management however, other reasons exist emphasiz-
month annually in schedule slippage should not hesitate to make major ing the importance of stabilizing the
can be saved by employing TRACE. changes within a problem program. program office. Stability should be
Yet, fewer Army programs use it each Good programs tend to maintain good pursued when possible, but research
year. If used properly, TRACE plays track records, while the opposite is true suggests it is not as important as
an important role in an acquisition with less successful programs. previously thought regarding cost
strategy. Management should not hesitate to overruns and schedule slippages.

make major changes, including ter-
The role of education was mination, if a program is doing poorly. Other factors not significant include

highlighted. The Department of Army Due to the importance of contractor dollar size of the program. Size does
and the Department of Defense have buy-in, management needs to focus on not appear to make a difference, and
been active in this area in the past this problem. A partial remedy may be the same is true with respect to stability
decade. The value of graduate school- budget-to-most-likely cost to lessen the or requirements. Obviously, new re-
ing and the Defense Systems Manage- buy-in problem; another is lowering quirements result in cost growth; this
ment College (DSMC) to educate pro- the technological risk of programs. was taken into account by the research
gram management personnel has been methodology. Measured in this
clearly identified. On the other hand, The value of testing in controlling research was the "multiplier effect" of
graduate programs and the Defense schedule slippage was highlighted in new requirements, similar to the
Systems Management College need to the research. The Army needs to con- multiplier effect occurring in the
stress the importance of making time- tinue focusing major attention and growth of the money supply. The
ly decisions; this is in view of the many resources on this important aspect of research suggests this relatively small
management information systems that acquisition management. effect will not contribute significantly
are now available. These systems, Factors that do not appear to offer to the growth of cost overruns or
often accompanied with attractive potential to control cost overruns and schedule slippages. The following fac-
computer and graphics adjuncts, can schedule slippage are important to tors did not appear to contribute
slow decision-making as more data are management. Stability of program significantly to cost overruns or
sought to arrive at "optimal" solutions, management has been noted as a fac- schedule slippages; level of contractor

Program Manager 43 July-August 1987



Army research and development pro-
gram managers, it is clear that risk-

A . Total Risk Assessing Cost Estimate
in many respects represents a rudimen-

variance in the response to these at- tary application of risk-assessment
titude questions. It is apparent there techniques in Department of Defense

support, number of subcontractors, are strong feelings persisting concern- acquisition. Future research is required
amount of competition. degree of ing use of risk-assessment techniques to develop and learn how best to
resource support, accuracy of initial in current program management harness more sophisticated risk-
baseline cost estimate, realism of the Summary assessments techniques and models. U
schedule, and value of acquisition Study results have important Colonel Arbogast Signal Corps. is
strategy. management implications concerning a Permanent Associate Professor and

Concerning the questionnaire in- the future use of research and develop- Acting Head of the Department of
dicating program managers are uncer- ment risk assessment. It is apparent Engineering. U. S Military Academy
tain about TRACE effectiveness, that TRACE has been an effective pro- Dr Czajkowski is with the U.S
several things are evident. It is impossi- gram in controlling schedule slippage. Delegation for Negotiations on
ble this could be one reason there are Its value to the Army was reempha- Nuclear and Space Arms U.S Army
Army programs employing TRACE. sized recently to the field by the Army and Control Disarmament Agency
This is true despite the fact several pro- Deputy Chief of Staff for Research. Colonel Arbogast is a graduate of
grams using TRACE in the past appear Development and Acquisition. In ad- PMC 81-I. Defense Systems Manage-
totally convinced that it is a vital pro- dition, TRACE was extended to pro- ment College, and this article is deriv-
gram contributing significantly to pro- jects in production. Although TRACE ed from his doctoral research at Clem-
gram success. There was a wide is more selectively employed today by son University.

Fuiqi Hood Menerly Scibetta
Lieutenant Colonel David L.

Scibetta, USA, is the Director, Con-
tractor Management, Department of
Research and Information. He came to
DSMC from the Office of the Secretary
of Defense, Force Management and
Personnel, where he assisted with

Dr. Donald S. Fujii is a Professor of Management Laboratory. Before com- of Defense Family Policy Office.

systems acquisition management, ing to DSMC, he was a Technical Ad- Lieutenant Colonel Scibetta holds a

Policy and Organization Management visor for the Department of Defense B.S. degree from the U.S. Military

Department. His last assignment was Inspector General. Mr. Hood holds an A.adedyreedfanmt.e.U.SdeMreetan

at the Air Force Office of Scientific A.S.E.E. degree from Worcester Col- Academy. and an M.B.A. degree in

Research where he was Director of lege, and a B.S.I.T. degree from m
Plans and Operations. On Sept. 1, Northeastern University.
1986, he retired from the U.S. Air
Force with the rank of Colonel. Frank T. Meneely has rejoined the Losss
Dr. Fujii holds a B.S. degree in zoology faculty after 5 years in industry as Charles J. Gaisor, Business Manage-
and a B.A. degree in psychology, both Director of Contracts for ANADAC, ment Department, retired.
from the University of Michigan, an Inc. He retired from the U.S. Navy in Master Sergeant Frank Scavotto,
M.S. degree and a Ph.D. degree, both 1982 with the rank of Commander. USAF, Chief, Duplicating Division,
from Purdue University. Dr. Fujii Mr. Meneely is now a Professor of retired after 24 years of active military
previously served at DSMC, joining systems acquisition in the DSMC rie.
the faculty in 1975. Business Management Department. He service.

is a graduate of PMC 78-2, and holds Sergeant Peter Whiteside, USAF,
a B.S. degree from the University of Graphic Arts and Photography Divi-

Donald R. Hood is a Professor of Alabama, and an M.B.A. degree from sion, separated from active military
engineering management, Acquisition The George Washington University. service.
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DSMC osOTN VACANCIiE

WE HAVE
SOME EmPT SHOES

TO FILL
PROFESSORS OF

ENGINEERING MANAGEMENT
This is an excellent opportunity to Military officers (05/05) may
make a valuable contribution to also be assigned through their
the efficiency of defense systems detailer.
acquisition at all levels. Understanding fundamental

Middle managers from the Army, principles in one or more of the
Navy, Air Force, Marine Corps, areas listed and their relation-
Civil Service and private industry ship with system engineering
attend courses at the Defense and DOD life-cycle manage-
Systems Management College to ment is required.
improve their effectiveness in de- Interested civilians from govern-
fense systems acquisition. As a ment or industry should call
professor at the College, you will Debbie Johnson (703) 664-3118
instruct, do research and consult or AV 354-3118 or send a resume
within the Department of Defense or SF-171 Personal Qualification
(DOD) as a member of our Tech- Form to:
nical Management Department. DSMC

Salary range for these GS-14 A2TNW. DCOS-CP
excepted Civil Service positions Bl* 202 %
is $45,763 to $59,488. Teach- For 1 dvir, VA
ing ability, a baccalaureate 22060-5426
degree in engineering or Interested military officers should
engineering management and call LCDR Vicki Sanderson at

i at least 3 years of professional (703) 664-1175 or AV 354-1175,
experience are required. before talking to their detailer.
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